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Double Spindle Variety Moulder. 





We illustrate on this page a double spindle 
variety moulder just brought out by J. $ 
Graham & Co., Rochester, N. Y. Itisa 
strong, durable machine for produc- 
ing all kinds of irregular mouldings 
of the finest finish in piano, organ and 
cabinet factories, car and agricultural 
implement shops, and other similar 
establishments. It is designed to 
perform the heaviest work in a rapid 
and economical manner without vibra- 
tion or tremor. 

The frame is very heavy, cast in 
one piece cored out, and has the 
spindle-box slide bearings cast to the 
side forming a part of the frame. The 
base is very wide, preventing any vi- 
bration and securing solidity. 

The hollow column is fitted with a 
door and shelves, forming a case for 
the reception of tools, wrenches, heads, 
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cutters, etc. The spindle boxes and 
slides are one casting. They are 
planed on centers and held in frame by 
large gibs and sliding surfaces. They 
are adjustable vertically by hand 
wheels in front of the frame in con- 
nection with anew adjusting device, 
that requires no lock to hold it at the 
















proper height. 

The lower box is fitted with patent 
self-oiling and adjusting step, which 
is made to stand under the highest 
kind of speed. 

The spindles are 30 inches from 
center to center, and have independ- 






















ent screw tops, enabling the operator 
to have various sizes for large or small 
work or to clear the table of either spin- 
dle for any special work. 

The iron table is 5 feet by 4 feet, 
planed and fitted with concentric 
rings around the spindles to suit va- 
rious sizes and kinds of heads and 
cutters. 

A heavy wooden table, made of 
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narrow, glued-up strips of hard-wood, is 
furnished instead of iron, if preferred. 

The manufacturers say this machine has 
been run up to 6,000 revolutions without the 


least perceptible jar, and cutter- 
heads as large as 8 inches in di- 
ameter are being used on it for 


a | heavy work with entire success. 


——_+@pe—_—. 
Medart’s Straightening Ma- 
chine. 

Medart’s shaft straightening 
machine, as represented in the 
illustration, is made for the pur- 
pose of cold straightening round 
iron and gas pipe. 

This machine takes in bars 
from 1} inches to 44 inches in 
diameter and 25 feet long, and 
can be operated by one unskilled 
man. 

When a shaft is to be straight- 
ened, the straightening carriage 
is moved away from the chuck 
into a position corresponding to 
the length of the shaft to be oper- 
ated upon. One end of this shaft 
is fastened in the chuck, and 
its other extreme end is allowed 
to rest on the rolls. The upper 
rollers are then screwed down 
upon the shaft with the desired 
pressure. The chuck and shaft 


is now set in motion turning towards the right. 
The rotation of the shaft and the oblique 
position of the straightening rolls will cause 


carriage to move towards the chuck. 


When it has reached the chuck, the rotary 
motion is reversed, causing the carriage to 
move back towards the starting point. Any 
number of traverses of the carriage may be 
accomplished in this way, but practically 
one, or two at the most, are usually sufficient 
for straightening the shaft. 

It is claimed that this machine will also 
remove the skin or scale of the iron, and 
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straighten the shaft more accurately than is | 


possible by the old process, greatly facili- 
tating the turning of the iron, since the tool 
cuts the same thickness of chip from end to 


much higher speed than when turning iron 
The bar after | 
being turned is again run through the rolls | 


straightened in the old way. 


for the purpose of removing the tool marks, 
and giving it a polished finish with the same 
operation. This is accomplished, even though 
the tool finish is comparatively rough. 

It is also claimed that this machine will 
straighten a shaft 3 inches in diameter and 24 
feet long in three minutes and twenty seconds, 
leaving the bar in the proper condition for 
the lathe. 

When it is desirable to support the shaft as 
it moves towards the chuck, adjustable sup- 
ports may be used, or any other suitable 
means for this purpose. 

These machines, with supports, are manu- 
factured by the Medart Patent Pulley Com- 
pany, 1206-1214 N. Main street, St. Louis. 


-_ 
Practical Drawing. 
By J. G. A. MreyeEr. 
NINTH Paper. 
In the following problems all the given 
lines, and lines which are to be found, willbe 


represented by full lines. 
lines, or which we may call construction 


All the auxiliary 


lines, will be represented by dotted lines. 
Problem I. 

103. To DRAW A LINE 

GIVEN STRAIGHT 


PERPENDICULAR TO A 


LINE FROM A GIVEN POIN1 

IN THAT LINE, 

Fig. 68. Let B C be the given straight line, 
and A the given point in the line / C; it is 
required to draw a straight line perpendicular 
to B Cthrough the given point A. In the 
straight line B C mark off any point as BL ; 
from the point A as a center, and witha 
radius equal to the distance A /?, describe a 
small arc intersecting the line # C’ in the 
point C. 
with any radius greater than the distance 


From the point Bas a center, and 


A B, describe an are 7, and from (asa center 
with the same radius, describe another are ¢, 
intersecting the former are in the point J). 
Though this point D and the given point 4 
draw a straight line A ; this line will be the 
perpendicular required. 

The line A D is perpendicular to the given 
line, because the point A is equally distant 
from the points B and C, and the point D is 
also equally distant from the same points. 
(See article 40.) 

Directions.—This problem should be drawn 
on the paper in the space previously marked 
We 
have represented in Fig. 69 this space with 


problem 1, ‘as directed in article 98. 


the given line and point belonging to problem 
1 drawn in this space. ‘This figure also rep- 
resents the space allotted to the next problem 
with the given line and point shown in the 
same. 

The student should 
struction by drawing with a pencil a straight 


commence this con- 
line / CU of any length, and in a position in 
the allotted space, similar to the position of 
the line # C in the firstspace, Fig. 69; that is, 
the given line 4 C must not be parallel to the 
horizontal This 
line so drawn is assumed to be the given line ; 


or vertical division lines. 
in its center, or nearly so, mark off any point 
as A, then’ through the point A draw very 
accurately a line perpendicular to B C, ac- 
cording to the instruction given in the begin- 
ning of this article. 

104. After the lines of this problem have 
been drawn with pencil, they may be inked. 
(See articles 91 and 92.) But if economy isto 
be considered, this construction need not be 
drawn in ink until all the constructions on the 
sheet have been drawn in pencil. 

When a problem is to be inked, and par- 
ticularly when drawings of machinery are to 
be inked, always ink first the ares, circumfer- 
ences of circles or curved lines, and the 
straight lines last ; by so doing, we will obtain 


| 
neater drawing, because it is always easier to 


make a straight line meet a curved line than 
to make a curved line meet a straight line. 
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105. The manner of drawing a line perpen- 


dicular to another line, or as the practical 


man would say, drawing a line square with 
another, as explained in problem 1, is called | 
end; consequently the lathe can be run at a} 


a geometrical method. 
and other figures are also drawn by geometri- 
cal methods, as we shall explain hereafter. 
But right here the student must understand 
that these geometrical constructions must not 
be passed over lightly ; a thorough understand- 
ing of these will be highly beneficial to him 
These will not only 
help him greatly in making drawings of ma- 


in more than one way. 


chinery, but the geometrical solution of these 
problems are directly applicable to every-day 
practice. 

For instince, when a full size drawing is 
to be made on the shop floor, which often 
occurs in ship yards, boiler, and carpenter 
shops, the geometrical method of drawing 
lines must be adopted, because our T squares 
and set squares are too small, and .therefore 
cannot be used; and even if we could find 
other wooden squares (iron squares would be 
too heavy) we could not depend upon their 
Here, then, the reader will under- 
stand the reason why we recommended in 
Art. 102 to dispense with the use of T square 
and set square part of the time, and only use 
a straight edge for drawing all straight lines 


accuracy. 
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entering into the geometrical construction of 
these problems; in fact, if he will imagine 
that he is drawing the lines on the floor, he 
will become acquainted with the only reliable 
full 
size drawings on the floor, or in other words, 


method, which will enable him to make 


he will learn how to lay out work. 


When it is advantageous to the student to 
use the T or set square, we shall direct him 
to do so. 

106. Still, as useful and indispensable as 
these geometrical methods are, the draftsman 
seeks and often adopts some special method 
for drawing lines on paper, which will enable 
him to do his work with less labor and conse- 
quently quicker. But these special methods 
can only be employed in such cases in which 
the 'T and set square and other tools can be used 
with advantage ; but it must be noticed that 
in these cases the correctness of the construc- 
tions will depend entirely upon the accuracy 
of the tools used. 

These special methods we shall hereafter 
call the ‘* Draftsman’s Method.” In each of 
the following problems the geometrical con 
struction will be given first, and the drafts- 
man’s method, if such is applicable, will be 
explained at the end of the same prob- 
lem. 

107. The line drawn through the point 


Oblique lines, angles | 








A perpendicular to the line B C in the first 
problem can be drawn by the following 
draftsman’s method. 

In order to show this plainly, we will as- 
sume that an oblique line B C is drawn ona 
separate sheet, as shown in Fig. 70, and that 
it is required to draw through the point A a 
line perpendicular to B C 

Fig. 71 represents the same drawing board, 
paper and line B Cas shown in Fig. 70. 

Place on the paper the T square with the 
set square against the edge of the former in 
the position marked 1, in which the edge d « 
of the set square is parallel to the line BC. 
Then with the left hand hold the T square 
firmly in this position, and with the right 
hand move the set square along the edge 
of the T square, until the edge de of the set 
square uncovers the point A and is in the 
position marked 2; throuch the point A and 
along the edge ¢ f draw a line; this line will 
be perpendicular to B C. 

To use the T and set square quickly and 
with precision in the manner just explained 
needs practice ; hence, the student’s time will 
be profitably employed by drawing according 
to the draftsman’s method on a separate piece 
of paper a number of lines perpendicular to 
several oblique lines, and thus make himself 
familiar with this manner of drawing lines, 
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Or, if again in the same figure chords be 
drawn from the point A to the extremities D 
and # of the diameter, the result will be the 
same as before, namely, the two chords will 
be perpendicular to each other and the 
triangle /) A F will be right angled at A. 

Now examining Fig. 72 we find the arc 
D B E isasemi circumference and D FE the 
diameter of the circle, and since B H and 
B Dare chords drawn in a semi-circumfer- 
ence similar to those shown in Fig. 73, we 
conclude that the line B # is perpendicular 
to the line B D. 

Directions. in the 
and commence by 


Draw this problem 
space marked problem 2, 
drawing an oblique line in a similar position 
in this space as that of the line A F in Fig. 
69. Then, through the point B draw a per- 
pendicular according the instructions given 
in problem 2. 

This geometrical construction is very use- 
ful when a full size drawing is to be made on 
the floor, in which some of the lines which are 
to be drawn perpendicular to other lines 
happen to fall near a wall of the shop. In 
of this kind we cannot draw these 
lines according to the method given in prob- 
lem 1, and consequently for this purpose a 
construction similar to that given in problem 
2 must be employed. 

Draftsmen’s Method. Use the T square 
and set square in a manner precisely similar 
to that explained at the end of the previous 
problem. 
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AER 


The New York Meeting of the Mechanical 
Engineers, 


ABSTRACT OF PROCEEDINGS. 


Owing to the enforced absence of President 
Sellers, Vice-President Towne presided at the 
sessions of the society. The first meeting, 
Monday evening, November 29, was called 
late-—half past eight—and the members being 
invited to a collation at its close, the pro- 
ceedings were necessarily cut short, consist- 
ing in the main of getting formally opened. 

For reasons otherwheres made plain there 
was no address by the President, but Horatio 
| Allen being present was requested to address 
the society, which he did in an off-hand but 
most enjoyable manner, upon matters per- 
taining to the early use of steam in this 
country, particularly in locomotives and steam- 
ships 


It would be impossible in any report 


to do justice to the veteran engineer's remarks, 
but a few interesting points to which he refer- 
red may be noted: Speaking of early railroad 
matters Mr. Allen said that many thought 
railroading was imported direct from England ; 
this was a mistake. This country did an im- 
portant work in its development. He reverted 
to the time when he was sent to England to 
purchase locomotives. The Stockton and 





and enabling him to draw these quickly and 
with precision. 
Problem 2. 


108. To 


DRAW A LINE PERPENDICULAR TO A 
GIVEN STRAIGHT LINE FROM A GIVEN POINT 
IN THAT LINE; THE GIVEN POINT BEING 


NEAR OR IN THE END OF THE LINE. 


Fig. 72. Let A /’ be the given straight 
line, and #8 the given point in and near the 
end of the line; it is required to draw a 
straight line through the point B perpen- 
dicular to A F. 

Choose any point as (’ above the straight 
line A B; from this point C as a centre and 
with aradius equal to the distance between the 
points C and B draw an arc of a circle D 2 EF. 
This are will pass through the point 2, and 
also intersect the straight line A F’in the 
point #. Through the points ¥ and C draw 
a straight line intersecting the are in the 
point ). Through the points D and B 
draw a straight line; this line will be the 
perpendicular required. 


In elementary geometry it is proved that, 
if from any point as PB (see Fig. 73) in a 
semi-circumference 1) B FH chords be drawn 
to the extremities D and H of the diameter, 
the chords will be perpendicular to each 
other, and the triangle )) B # will be right 
angled at B. 


Darlington road there was being satisfactorily 
operated, yet eminent engineers, some of 


them afterwards eminent in connection with 


| the locomotive engine, recommended that the 
Liverpool then 
building, be operated by a stationary engine 
and ropes. 


and Manchester railroad, 
A reward of 500 pounds had been 
a locomotive that should 
three times its own weight at a speed of 10 
He was so well satisfied that 
success was assured that he ordered three 


offered for draw 


miles per hour. 


| locomotives before the trial for the reward 
He had, he said, no doubt of the 
the breed of 
horses he thought would not be materially 


came off. 
success of the locomotive; 
improved, but the breed of locomotives would 
grow better. 

Referring to steamship matters, he said 
one of the early questions was whether it 
would do to put in an ocean-going vessel an 
They built 
one at the Novelty works and she started on 
It was thought a haz- 
Off Hatteras the ship 
encountered heavy gales, and the captain, 


engine with only one cylinder. 


a trip to Charleston. 
ardous thing to do. 


like a prudent man, weut out of the course to 
get plenty of sea room. This made the ship 
a day or two late at Charleston, and her non- 
arrival confirmed the critics in their opin- 
ions and made plenty of new critics. But 


' . . 
, when she arrived in as good shape as when 
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she left New York the matter of single-cylin- | 


der marine engines was settled. 
When, at the Novelty works, they first put 


surface condensers into ocean steamships, | 


Mr. Allen said they met with much opposi- 
tion from engineers. Surface condensation 
had been tried in England years before and 
abandoned, but he considered that the failure 
had been on the part of the men who had the 
matter in charge. They put 
Novelty works) the surface condensers, and 
after a trip the engineers wanted jet con- 
densers. They got them, but a single trip 
was sufficient to make them ask forthe surface 
condensers back again. 

Another difficulty was to get the adoption 
of an independent engine for the circulating 
pumps of surface condensers. It was con- 
trary to practice to use independent engines, 
and so, it was argued, must be wrong. 

In speaking of the substitution of the 
screw propeller for the paddle wheel, he said 
it was thought the paddle wheel must be 
right from its antiquity. He sketched the 
action of 42-foot paddle wheels with the 
vessel to which they belonged, heavily loaded, 
and found the useful action to be substan- 
tially the same as that of the screw. 


in (at the 


The speaker spoke of the difficulty of in- 
troducing the expansive working of steam. 
He made a model and carried it around under 
his arm. He carried it to railroad men, but 
they, for a long time, could not be made to 
see that it would do at all for a locomotive. 
They had, at the Novelty works, a stationary 
engine working with an arm—substantially a 
link— before the link was thought of in con- 
nection with the locomotive. 

Mr. Allen spoke strongly of the lack of 
thought on the part of individual mechanics. 
The evil was that the thinking powers of the 
young men were not properly worked up. 
What was wanted was to bring young men of 
sixteen or seventeen into the shops who 
would think, and who would cultivate the 
habit of thinking. They should have more 
intelligence when they entered the shops. 

Speaking of a young and favorite engineer 
who came to him at his house for advice, he 
said he told him he was not sure that it was 
necessary to say but one thing, that was: 
‘* Be very careful what you take for granted.” 


At the conclusion of Mr. Allen’s remarks, 
which were frequently interrupted with ap- 
plause, that would have been more pro- 
longed but for his habit of speaking right 
along, Prof. Thurston alluded to him as the 
oldest engineer connected with the society, if 
not the oldest in the country. He spoke of 
the indebtedness of many engineers to him for 
advice always kindly given, and moved a vote 
of thanks for his address. 

Prof. Trowbridge proposed amending so as 
to instruct the secretary to have his remarks 
written out, and as amended and added to by 
Mr. Allen, published in the proceedings. The 
motion prevailed unanimously. 

The committee appointed some time since 
to try and secure legislation by the General 
Government in regard to tests of material re- 
ported general discouragement, and asked to 
be discharged. Through their efforts a 
bill was introduced in Congress, and they 
found that a large majority of the mem- 
bers were in favor of its passage. But it 
could not be got before the House. They 
were told by those conversant with such 
matters there was no politics in it. 
to request the committee was discharged. 


Agreeably 


The Committee on Standard Pipe Threads 
submitted a lengthy report, detailing their 
meeting and work with committees from 
associations representing 
manufacturers. The most important part of 
this report is the probabilily of the establish- 
ment by all manufacturers of the standard 
recommended by the late Robert Briggs. 

In the discussion of this report Mr. Bond 
said that samples of pipe from different manu- 
facturers sometimes showed a wide difference 


pipe and fitting 


Sterling had sent machinery to Aus 
tralia, and had left one end of pipe without 
thread, to be cut there for their fittings. 

Mr. Bond spoke of the jump from 11} 
threads to 8 as leaving the smaller sizes of 
'the coarser threaded pipe weak, but the com- 
mittee thought if they tried to reform this by 
| changing the pitch of some of the sizes, they 
| would be able to accomplish nothing. 

Mr. Wolff thought the society should en- 
dorse the action of the committee. 

Mr. Kent called attention to the fact that 
the society recommended the conclusions of 


committees, but never endorsed them. 

It was thought by some that an effort should 
be made to establish an universal standard, 
or, at least, to secure uniformity as between 
this country and England, but it was gen- 
erally thought that, owing to the almost entire 
lack of system in this respect in England, 
that this would not be practicable. 

Mr. Kent thought that a description show- 
ing what the Briggs standard really was should 
accompany the report in the transactions of 
the society; the incorporation of this was 
left in the hands of the The 
revort was accepted. 


committee. 


For the Committee on Uniform Methods of 
Tests, Mr. Towne spoke of the great advan- 
the 


tages of 
comparable. 


a uniform system in 


way of making tests 
Some ten specimens had been sent out 
through the action of the committee | 
to as many parties having 

machines, but the 


variable that no satisfactory deduc- 


testing 


returns were so 
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if further advanced they could attend to de. 


sign the first year. 
Prof. the of Mr. 


Crane’s remarks. Designing must be practiced, 


Lavza_ realized force 
but not too extensively. In theirschool (Massa- 
chusetts Institute of Technology) students 


had to design a boiler complete; another 
design was that of a line shaft, complete and 
for a definite purpose, power taken off here 
and there in its length. 

Mr. Partridge thought one mistake in tech- 
nical schools was in trying to impart practice, 
which the student could get only outside. 
They could get the tools in school, with in 
struction how to use them; but the practice 
they could not get there. 

Mr. Henning thought that there was not suf- 
None 


but those properly prepared should be per- 


ficient preparation before entering. 
mitted to enter. 

Another speaker had decided preference 
He found 
that students did not understand workshop 
He thought that they should be 
He 
found the students inclined to multiply parts, 


for those who had shop practice. 


drawings. 


instructed in this more practically. 
using four when only one was required. This 
showed lack of instruction in this direction. 


“Can you give any data from your own ex 








tions could be drawn from them. 


The committee had sent out more 


them had been returned, but not all 
yet. They were working to the end 
of securing uniformity, and hoped 
eventually to present some rules that 


would be acceptable. 


specimens—2Z2 he believed ; some of 





























In reply to the question (Topical Discus 

me- 
Prof. 
Lanza thought the equipment should be on a 
The 


quired to do such things, and in such a way, 


sions) ‘*‘ How should a laboratory of 


chanical engineering be equipped?” 
practical basis. student should be re- 
as he will be required to do in after practice 
He should be able to carry out all tests that 
he would want to carry outas an engl 
neer. 

Prof. Alden thought that suggestions from 
the mechanical engineers then present, as to 
what they would like to have the student able 
to do, would be a valuable guide. 

Mr. Towne thought the field sought to be 
covered too wide. The main thing was to 
teach him to do something well. 

To ‘‘ What are the best problems for stu- 
dents in mechanical engineerivg in the last 
Crane 


year of their regular course?” Mr. 


remarked that he frequently had assistants 





in size of threaded ends; as much difference | 


as six threads in the distance two pieces 
would screw into the same threaded hole was 
observed. 


Other members spoke on the subject, de- | 


tailing variations, and showing the lack of 
uniformity. 


who lacked the ability to think so as to carry 


out ideas. He thought students should be 
required to design in a small way, and have 
their designs sharply criticised. 

Mr. Kent thought design should come in 


the first year of the course. Students were 


|not far enough advanced when they entered 


technical schools. They were obliged to 


spend their first year in learning things they 
ought to be familiar with before entering ; 
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with vibration, and it was remedied by turn- 
ing the filling in the groove, so that it ran 
entirely true with the shaft on the journals. 
The suggestion was by Prof. Sweet. Since 


then, at which time he a student at 


Cornell, 


correctness of Prof. Sweet’s plan. 


was 
he had been able to corroborate the 
But he 
had recently found that manilla rope was 
better than the wire rope. 

Others spoke in favor of of manilla rope, 
and against the use of wire. 

Mr. Towne agreed with Mr. Giddings as to 
He had found that for 
inside work cotton rope was better than wire. 


cause of vibration. 


No filling of pulleys was required, a V groove 
a half 


rope 


for carrier 
The 


could run at higher speed than the wire, in 


being turned forthe rope ; 
round groove was turned. cotton 
the proportion of 5 to 2. 

Following are the officers elect for the en- 
suing year: 

President, George H. Babcock; Vice-Pres- 
T. Por- 


; Managers, Frederick 


idents, Joseph Morgan, Jr., Charles 
ter, Horace S. Smith 
Hawkins, Thomas R. 
Morgan, Sr.; Treasurer, William H. Wiley. 


G. Coggin, John T. 


Railroad 


—-_ — 
Shop Notes, 


We herewith represent one of the improve- 


|ments made by Mr. Charles A. Ball, master 


mechanic of the Brooklyn Elevated Railroad, 
in the mechanism of the locomotives on that 
road. = Fig. 


1 represents the engine truck 


| center casting as it was originally made by 


; the 


Rhode Island Locomotive Works. In 


| this design the spring is fastened to the center 


| casting by the 


| thrown on this bolt. 


| strain. 


bolt A; and conse- 
quently the greater part, if not the whole 
weight which the spring has to support is 
The result is that the 


screw 


screw bolt A will become loose and often 
break. 
Fig. 2 represents the improved center 


casting. Here it will be seen that the lug 
of the spring band fits into a bocket, and the 
casting rests on the spring band; conse- 
quently the whole weight which the spring 
has to support is thrown directly on the 
center casting, relieving the pin / from all 
This pin is not tapped into the 
casting, but is prevented from moving out of 


its position by a casting in which the engine 


| truck center casting is made to work ; and is 


used only for the purpose of holding the 


|spring and center casting together, when it 


| becomes necessary to lift the engine. 


By making the casting as shown in Fig. 2, 


a great many annoying delays have been 


avoided, and the expenses of repairs greatly 


| reduced. 


In these locomotives it was found that the 
room in the pedestal in which the loose wedge 


| could be moved was too small ; and since some 


| of our readers may have a similar difficulty to 


contend with, the following description of the 


| Simple method for overcoming this difficulty 


perience as to the power required to drive 


modern American machine tools 7” brought 
out the widest diversity of opinion. 
Mr. 


lathes, had often found that more power was 


Lewis, in some experiments with 


required to drive the cone alone than when 
the back gears and spindle were connected. 


Much depended upon tooi. If the 


adopted on this road may be interesting to 
Previous to the adoption of this 
method the wedge bolt C passed through the 


them. 
pedestal cap (not tapped into it) with a nut 
above the cap to prevent the bolt and wedge 
But with 


from slipping downward. this 


}arrangement the loose wedge could not be 


feed | 


was made equal to the depth of cut then a} 


tool, though dull, would wedge off the metal. | 


He had found for cutting easily the point of 
the tool should not be in advance, but should 
recede. 

Mr. Babcock thought the power required in 
any case was small. He had driven a good 
sized machine shop with a two horse-power 
engine. Should think in the average shop 


one horse-power would keep ten men at 
work, 

Mr. Doane did not think two horse-power 
would run much of a shop in these times, 
when the practice was to use strong tools, and 
make them do work. 

62 to 75 


horse-power was required for 500 men. 


Mr. Towne said at their works 


‘* What are the best conditions for flying 
rope transmission of power ; ure there limita- 
tions to its use?” brought out the difficulty 
of vibration between pulleys, and the sugges- 
tion of various possible remedies. 


Mr. Giddings had this kind of experience 


moved as low as desirable, the nut being in 
the way. 

In order to gain the space occupied by this 
nut, a bracket D, (Fig. 3), with a lug forged 
at one of its ends, was riveted to the underside 
of the pedestal cap. The bolt C is passed 
through the bracket )), and the nut which 
was previously placed above the cap is now 
placed above the lug of the bracket, thus 
for the 
With the adoption 


obtaining more room than before 
adjustment of the wedge. 
of this method no change is made in the wedge 
or pedestal cap. 
ie > - 
A Generous Gift that Should be 
Appreciated, 

As was well known the late Mr. Hoadley 
was in possession of many valuable instru- 
ments and scientific apparatus used by him 
in expert tests. It becoming known, at the 
recent meeting of the Society of Mechanical 
Kugineers, that these instruments would be 
sold, Mr. Stephen W. Baldwin telegraphed 
that he would be the purchaser, and forth- 
with presented them to the society. 








Moulding Pulleys. 





By Rosertr E. Masters. 


|a guide to go by. 


time. If the band is drawn level with the 
top of these blocks they will be something of 
The safest plan is to use a 


spirit level each time the band is drawn up. 


| 
When moulding pulleys in green sand from | 
a band pattern, or striking them up in loam 
with dry sand cores for the arms and hub, 
where a pulley of the same size with hubs 
and arms of the same size is required every 
now and then, it is a good plan to have the 
arm and section of the hub made in a core- 
box in one piece, but when the hubs have to 
be made of different sizes (to suit the shaft) 
in a pulley of the same diameter this plan 
will not answer. 

Figs. 1, 2, 3 and 4 illustrate a method of 
making a set of arm and hub cores for a half 
dozen size pulleys, say from 5)’ to 60° in- 
clusive, thereby avoiding the necessity of 
having so many different core boxes; another 
advantage in making pulleys on this plan in 
small foundries where there is no crane, is, 
there are no heavy cores to lift, as must be 
done where arm pattern and lifting plates are 
used, 

Figs. 1 and 2 are longitudinal and cross- 
section views of the arm core box with the 
core rammed up and turned over ready to lift 
the core box off, AA is half of the arm 
fastened to the bottom of the core box, B Bb 
are wrought iron rods to strengthen the core, 
the dotted lines ( represents a block set in to 
make a shorter set of arms. Fig. 3 is a plan 
of the hub core box, and Fig. 4 is section of 
the upper half of the hub core from PD to /) 
rammed up and turned over, showing the 
gates / which have been set and drawn before 
turning over. Of course in the lower half of 
the hub core the gates are left out; /’ / are 
cast or wrought iron rings. 

It will be seen that any size hub used in 
the ordinary way of making a pulley can be 
used in this core box, having a hole bored in 
the center of the section of the arms G@ @ for 
the dowel on the hub //. If a heavier or a 
lighter set of arms is wanted A and G can be 
taken out and replaced with whatever ‘is 
thought suitable. 

Fig. 5 shows the moulding of a pulley on 
this plan from a band pattern, the strike / 
forming a seat for the arm and hub cores. 
To illustrate, if a pulley 15” face is needed 
from an 8’ band, the arm cores are 3’ deep and 
the hub core 6 deep, the strike would be 34 
to the shoulder at. and3’ deeperat A. This 
would bring the top of the lower set of cores 
level 7} from the bottom of the rim, or in 
the center of the pulley. The strike is cut to fit 
snug inside of the band at / and that part of 
the strike which forms a seat for the hub core 
must be the same width as the inside of the 
core from Mto M. This will leave a space at 
M when the hub core is set which can be easily 
filled up with sand, level with the seat for the 
arm cores. 

After the bottom arm cores have been set 
and the joint between them and the hub core 
dressed up with some stiff blacking, set in 
the center core and the top hub and arm 
cores can be put on, the balance of the pulley 
rammed up. In ramming over the top hub 
core a vent wire can be put in the vent hole 0, 
to prevent the sand getting in, or a piece of 
pasteboard can be placed over it, to be re- 
moved when the cope is lifted off. ‘This will 
leave the vent free and open. 

Although it is not very often that orders 
are given for double arm pulleys, two sets of 
arms can be made in a pulley on this plan, 
either with separate hubs to each set of arms 
or the hubs connecting between the arms. 
Another plan for a double arm pulley, where 
there is a set of arms for the band, is to make 
the lower set of arms with cores as described, 
and the upper set with the arm pattern, and 
lifting plate same as in moulding a pulley 
with a single set of arms. 

When making a pulley with a broad face it 
is important when drawing it up to keep it 
plumb. To do this be sure that the band 
sets level to start with. 
the top of the band, make a level parting in 
three or four places flush with the top of the | 
band, then set on each of these places (which | 


When rammed up to 


are equal distances apart) close to the band, 





inside or outside, a block of wood, 1” square, 


2’ deep, or whatever depth is to be drawn at a 


——— 
Return Tubular Boilers. 


By Wiiu1amM Lowe. 


DOMELESS BOILERS. 
The 


boilers may be used without domes and give 


several 
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from one as the other by having a suitable 
dome, for instance, there is no doubt but 
that the greater number of tubes would do 
the same work with less fuel, and greater 


satisfaction, because the duty of the heating | 


| surface would be less, with the greater num- 


[ber of tubes, and the velocity of the gases 


kinds of stationary steam | 


less, and in consequence of the area in the 
greater number of tubes being more than 
that in the lesser number, the power re- 
quired from the chimney to produce the 
draft would be less, and, therefore, require 


| less heat from the furnace to produce it, and 


satisfactory results in quality of steam and | 


other requirements, by furnishing them with 
the necessary appliances in kind of nozzles, 
and internal dry or foam pipes, or plates, 
which will prevent the draft of steam from 
with it into the 
Domeless boilers 


them, drawing up water 
nozzle or outlet for steam. 
of the common horizontal tubular kind are in 
extensive use, and in order to get as much 
steam room as may be allowed in them, and 
carry the water line as far from the nozzle 


moreover the life of the heating surface and 
boiler would be greater, and finally it is not 
possible for any arrangement of dry pipes, 
separator or difference in number of tubes to 
equal the results from the dome boiler, with 
the greater number of tubes in any respect, 
under same chimney capacity and duty. 

The English, Cornish, Lancashire and Gallo- 
way boilers, are generally used without domes, 
but are all fitted with dry pipes, to give dry 
steam, which is obtained from these boilers, 
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outlet as is advisable, the tubes are placed 
low down and near each other. With this 
arrangement it is assumed that dry steam 
may be, or rather is, obtained from this type 
but the 
evidences in tests, and annoyances from wet 


of boiler under these conditions; 
steam from them, are proof that the expecta- 
tion and assumption are incorrect, and in 
consequence of the poor quality of the steam 
furnished by these boilers, various devices in 
dry pipes, foam plates, separators, and lay- 
outs of, and number of tubes, are offered as 
remedies in order to get steam as dry as 
possible, when the boilers are doing their 
reasonable rating in horse-power. It is in 
evidence that these boilers having the cus- 
tomary number of tubes, and doing their 
reasonable rating, according to their heat- 
ing surface, will foam or prime, and carry 
more water with the steam than 
other kind of boiler on the same system. 


out any 
Therefore, there are those who assume that 
less number of tubes should be used in them, 
to remedy this difficulty or fault, by giving a 
freer circulation, and say that the reduced 
heating surface in the less number of tubes 
will do as much work as the greater number 
of tubes. This may be true under certain 
conditions, but it is because the steam from 
the greater number of tubes comes from the 
the 
lesser number of tubes, and if there was pro- 


domeless boiler wetter than that from 


vision made for drawing the steam as dry 


because the steam room in them is greater 
pro rata to the heating surface than in any 
other type of boiler, and the dry pipes are 
long enough to draw the steam from them 
without raising the water, and as all these 
boilers are internally fired, there is greater 
heat next to the steam, where it should be, 
for maintaining the temperature of the steam, 
up to that due its pressure, than in the exter- 
nally fired boilers, consequently these boilers 
give dry steam, under either nominal or great 
duty of heating surface. 

THE 


APPLICATION OF DIFFERENT SIZE TUBES TO 


THE SAME DIAMETER OF BOILER, AND THE 


COMPARATIVE EFFECT IN AREA AND HEATING 
SURFACE. 

The calorimeter or area in the tubes is of 
great importance to the satisfactory working 
of these and other tubular boilers, therefore 
taken into account 


tubes smaller than 3 


this must be in using 
inches, for any of the 
size boilers given, the areas in which are in 
good proportion tothe ribbon of heating sur- 
The area 
of tubes smaller than 3 inch, which have the 
same ribbon of heating surface, will be less; 
therefore to retain the same area as near as 
possible, with good proportions in number 
of tubes, in the same size boiler, the ribbon of 
heating surface should be increased, because 
the area to the ribbon of heating surface in a 
3-inch tube is greater than in any size below 


face in the tubes. 


in the number | 
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/it, and the larger the tube the more area it 
will have to its ribbon of heating surface. In 
| comparison with 2} inch tubes, the 48 3-inch 
tubes have 288 inches of area, and a ribbon of 
heating surface in their circumference of 432 


| 
| 
| 
' 


inches. To get the 288 inches of areain 2} inch 
tubes would require 67 of them, which would 
have aribbon of heating surface of 495 inches ; 
58 2 inch tubes have the same ribbon of heat- 
ing surface as the 48 3-inch tubes, but have only 
256 Therefore, it will be 
seen that the area or draft opening of the 


inches of area. 


tubes is of great importance in connection 
with the heating surface and chimney ca- 
pacity. Want of knowledge or observance 
of these points have led many generally well- 
posted persons into loss and annoyance in 
buying boilers with small long tubes. 

I know of several bad disappointments by 
parties buying old railroad locomotive boil- 
ers, and setting them for use as stationary 
boilers, and connecting them to the usual size 
and height of stacks or chimneys for regular 
stationary boilers. The number of 1? or 2- 
inch tubes in them contained a_ greater 
amount of heating surface than necessary in 
the ordinary boilers to do the work, but the 
area was 50 small that the fuel would hardly 
burn with the ordinary chimney or stack. 
The reason and failure is obvious from the 
foregoing. In conclusion, I desire to say that 
the object of this article is to show those who 
desire to use this type of boilers what propor- 
tions are best, and most likely to give the best 
results and satisfaction, and at the same time 
make a comparison of the practice in use of 
boilers for stationary work, in this country 
and in the kingdom of Great Britain and on 
the continent of Europe. In my own travels 
abroad, I never found the type of horizontal 
tubular boilers (so extensively used in this 
country) in use anywhere, at which I was 
greatly surprised, and asked many persons, 
while abroad, why they did not use them, as 
they cost so much less than the types of 
boilers they were using; and besides, they 
make the tubes in superior 
quality, and at much less pro rata cost, than 
those we make in this country. The answers 
were that the first cost was not the control- 


England of 


ling consideration with them; if it could be 
shown that the more expensive type of boiler 
had the longest life and carried the greatest 
economy of fuel with the least cost of main- 
tenance in order for the longest life, and that 
they had by tests and use for a 
period of fifty years, that the types of boilers 
they were using, for the several purposes and 


proven, 


waters, were the best and the cheapest at the 
greater first cost, when all things were con- 
sidered. And 
that over 80 per cent. of the several kinds 


upon investigation I found 


of boilers in use, and under control of the 
several inspection and insurance companies 
in England, were of the internal fired kind, 
and principally the Cornish, Lancashire and 
and while talking with a 
leading manufacturer at his large engine and 


Galloway type; 


boiler works, near Manchester, he remarked 
that he knew had 
not 


boilers which 
had 
This boiler 


Lancshire 
thirty and 
cost eighteenpence for repairs. 


been in use years 


works have a capacity of eight of these 


- 


boilers, 7 feet diameter and 28 feet long, per 


week; and another large works, near his, 
have a capacity of thirteen of these boilers 
per week. And within a circle of twenty 
miles diameter, with Manchester as a center, 
there are many large boiler works whose 
principal business is making the Lancashire 
type of boiler; and they all say that they 
must have a boiler that heats water first, and 
brickwork last. Who 


are right—we, with our externally fired hori- 





Now the question is: 


zontal tubular boilers, or they, with their 


and tubular 


internally fired types of flue 
| boilers ? 


a ee 

sold a small 
The 
jengine did not give entire satisfaction, and 


A builder some time since 


steam engine, rated at 35 horse. power. 


the builder, feeling sure that it must be loaded 
| beyond its rated capacity, applied the indica- 
tor, the result being that he found the load 
to be about 65 horse-power. The moral is: 
| Find out the load on an engine before con- 


demning it. Builders often find their engines 


| 
condemned on very causeless grounds. 
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LETTERS FROM PRACTICAL MEN. 


Moulding Fly-Wheels, 
Kditor American Machinist : 


The following explanation of the method, 
and the direction for using all the appliances 
for moulding fly-wheels, as adopted by the 
Hartford Engine Company, are given for the 
purpose of assisting those who contemplate 
rigging up for casting fly-wheels. 

The method here explained, but with a 
few slight changes in the appliances, is the 
same as that used for casting large fly-wheels 
in the Algers Iron Works, South Boston, 20 
years ago. 

My experience in this class of work leads 
me to believe that this method is the simplest, 
surest and most correct way for obtaining a 
uniform thickness of rim. 
feet in diameter with a face 36 inches wide 
which I made by this method, I found that 
the unequal weights in the rim were inap- 


In a fly-wheel 12 


preciable, and the wheel was very nearly 
balanced. I also remember casting a wheel 9 
feet in diameter with a face 26} inches wide, 
which, when cast, was so well balanced that 
the owner of the wheel claimed the turning 
of the same to be unnecessary. 

By this method the hub and arms are made 
of dry sand cores, and the rim up to 48 
inches wide is made in green sand. In 
moulding wheels with a 72’ 
tained excellent results by using loam outside 


face I have ob- 


and green sand inside of the rim; but yet, 
for wheels having faces over 48 inches wide, 
I consider it to be a better and easier plan to 
mould the inside and outside of the rim in 
loam, or at least loam should be used for the 
outside and that part inside of the rim lying 
underneath the arms. 

The appliances used for moulding fly- 
wheels are illustrated in the annexed figures, 
in which similar letters denote the same part 
of the appliances. 
This center, as shownin Fig. 1, is 
placed in the floor sufficiently deep to give 1 
inch or more clearance between the upper 
face of the center A and the lower edge /: of 
the sweep D. The center A should also be 
placed in an exact vertical position and then 
firmly secured. ‘The wings cast to this center 
will prevent it fromturning. Place the shaft 
B into the center A, and on this shaft slip 
the sweep D, adjusting the latter to a suitable 
height for the rim of wheel. 
sweep D around the shaft / its edge / will 


A represents the gudgeon 
or center. 


In swinging the 


form a surface on which the hub core J is to 
be placed ; the edge / will form a surface on 
which the arm cores // are to be laid, and the 
edge m will sweep a surface which is to hold 
the cheek and the bottom of the segment @ 
of the rim pattern. After these 
have been formed, and the bed is well made 


surfaces 
up, the sweep D is removed, Now, see Fig. 
2, place on the shaft B the arm # to which 
the segment @ is attached. a flask 
cheek in position and ram up the outside of 


Place 


the rim. 
When this is done, lift off the flask cheek, 
dress and blacken the mould. Next (see 


Fig. 1) slip the bottom hub core / over the 
shaft B, and place it in an exact central posi- 
tion, in which also its upper face will be even 
with the bank made by the edge / of the 
sweep D, and ram the sand firmly around it. 
Now place the arm cores // in position, with 
equal spaces between them, and do not allow 
these to strike the segment G. Ram up the 
inside; and when this is finished, dress up 
with blacking those ends of the arm cores 
which meet in the center of the wheel, and 
hang the same in a fire, in order to dry them. 
Finish the outside, black, and close on cheek. 
Cover rim with cores 1, and with as many 


risers as desired. Slip the upper hub core 
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Fig. 1. It will be readily understood that by 
shaping the ends of this core as shown in 
Fig. 3, its core box can be used for any size 
of wheel. Fig. 4 represents a board used 
for holding the segment ( in its place while 
ramming the inside of mould. 

Fig. 5 represents a core iron, and is used 
in the arm core //. Its lugs are allowed to 
project beyond the core, so that the two 
parts of the core can be readily bolted to- 
gether, which will be appreciated in mould- 
ing large wheels; for with this arrangement 
greater security will be obtained. 


Fig. 6 represents the lower hub core, be- 
fore it is placed in position. 


FouNDRYMAN. 


Limiting Numbers of Gear Teeth. 
Editor American Machinist: 


Referring to query No. 398, AMertcan Ma 
CHINIST, November 20, ‘‘ J. F. G.” will find 
an answer to his queries by referring to the 
book in which he finds the tables of which he 
speaks. The arc or angle of recess, etc., he 
will find fully explained in articles 182-194, 
especially in 184, 189 and 191. 

His inference is correct in supposing that if 
a pinion will drive a wheel correctly, the 
latter will also drive the former, with the 
following All other 
things being equal, there is more frictional 
resistance while the point of contact moves in 
the arc of approach than while moving in the 


difference, however. 


are of recess. This is partially explained (or 


asserted) in article 189. The work absorbed 
by friction is directly proportional to the dis- 
tance of the point of contact from the pitch 


point, and inversely to the cosine of the oh- 
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liquity, and as these both depend upon the 
arcs of approach and recess, it is evident that 
such values may be chosén as will make the 
The tables 


of limiting numbers are supposed to give 


friction a minimum (Article 190). 
such proportions as will give this result, to 


proportions to the gears when the wheel 
drives than when the pinion is the driver 
(Articles 189, 216 and 219). The difference 
in the friction, however, is comparatively 
small, so that in ordinary practice no account 
is taken of any difference in the approaching 
and receding action. 





over the shaft 2; secure it in a central posi- 
tion, and then remove the shaft or spindle 


B. Fill the gudgeon A with sand, to prevent 


the iron from flowing into it, and set center | 


core. See that the holes for pouring gates 


are all right. Lay bars on top of mould, to 
secure everything; cover these bars with a 
large plate, load it with weights, and then 
pour the metal. 

Fig. 8 represents the covering core J, and 


is used for covering the rim, as shown in 


The statement that ‘‘ The are of recess can- 
not be less than half the pitch” is an error. 
The are of action cannot bt less than the pitch 
and it ought never to be less than 1} times the 
pitch. The sum of the arcs of approach and 
recess is equal to the are of action, and if the 
recess is less than half the pitch it is simply 
necessary to make the approach greater than 
half the pitch to obtain the required are of 
action. Of course this may not give the 
most economic result, but it does not prevent 
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secure which it is necessary to give different 


either wheel or pinion to be taken as the 
driver, as the book clearly teaches. 
S. A. CoLumsus. 


November 19, 1886. 


How to ** Back Off Taps. 
Editor American Machinist: 

In the Amertcan Macutnist of November 
16, W. A. G. asks how screw taps may be 
backed off in a lathe. Any screw-cutting 
lathe may be easily arranged to do this job 
very nicely by giving the tool carrier a slight 
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lateral motion while the tap is being threaded. 
One method of doing this is to place a rocker 
shaft.parallel with the ‘‘ ways” of the lathe 
with two arms upon it, one arm to give mo- 
tion to the shaft and the other to give motion 
to tool carrier, one end of the shaft working 
in a box fixed to the lathe bed or head stock, 
and the other end working in a box fixed to 
the tool carriage, so that the shaft shall slide 
through it as the carriage moves right and 
left. 
the shaft near the stationary box, the free end 


One of the arms must be fixed firmly to 


of the arm resting on a cam on the spindle of 
the lathe back of the face plate, or pins in the 
The 
other arm is splined to the shaft close to the 


face plate may be used instead of a cam. 


other box, so as to slide along the shaft with 
the box. This arm is to give the forward im- 
pulse to the tool carrier, the back motion 
being given either by a weight or spring. 
Any good machinist, who is handy at expe- 
dients, can easily arrange this device so as to 
work correctly. It needs to be nicely fitted 
and adjusted so as to work easily, yet snugly, 
because the requisite lateral motion is very 


slight, and the impulse must be given several 
times at each revolution of the tap, according 
to the number of sets of teeth the tap isto have, 
whether four sets or more, according to size 
of tap. The handle of the 
may be removed when this device is in use, to 


cross feed screw 
give freedom to the carriage. Run the lathe 
slowly. 

F. G. Woopwarp. 


To Make Pipes in Loam Without a 
Pattern, 
Editor American Machinist : 

We must have something to work from, so 
we get a skeleton of a pattern the same thick- 
ness as the casting is to be, parted in the 
middle the same as any other pipe pattern. 
About all that is required is one ring at each 
opening, with strips cut the same shape as the 
pipe and fastened together; that is, a top 
part and bottom part. Brace it firm so that 
you can handle it without breaking. We 
will say, for instance, that this is a 36-inch 
pipe; that is, 3 inches, with branches on 
the sides, say 12 inches or 18 inches—it don’t 
matter. 

Get your bottom plate down and put a layer 
of brick on the spicket end; you can lay two 
more bricks, as that will make it about level 
when the pattern is on. Now put a little 
loam on, and then lay your pattern on, and 
level it and prop it up to its place; get your 
brick, and lay them to within ? of an inch of 
the pattern up to the joint, leaving the ends 
or prints open. 

In making pipes in this way, it needs sev- 
eral strikes of different shapes and sizes to 
strike out between the ribs and around the 
angle to the branches. Great care must be 
taken when sweeping them out, as it is liable 
to be 2 


thickness in another. 


inches thick in one place and no 


In a pipe of this size there are generally 
strengthening strips put up around the body of 
the pipe ; so, if these are put on the skeleton, 
it will make it all the stronger, and give a 
better guide to strike out by. Now get your 
loam and put it on the brick, rubbing it in 
well; get your strike and cut it out to the 
level of the bottom of the pattern or skeleton. 
After you have finished that, put a little part- 
ing sand on it and put in your thickness, 
striking it off from the top of ribs. You can 
now get your rags or paper or parting sand, 
and put it on, and then you are ready for the 
core. 

The core bar should be strong; the main 
center bar about 4’ x8’, with wings extend- 
ing to } of an inch of the pattern. This is 
not a full bar, but a half section cast open 
or, if it is covered,a rib on top of th 
main bar would strengthen it considerably. 
For your core riddle a lot of core sand on the 
floor, and put it in the mould about an inch 
thick ; then pat in the bar, knock it down to 
the level of the joint, put in your sand and 
ram it up. If you have 5 or 6 inches of core 
sand next the pattern, any other sand will do 
for the middle. 
the juint, vent it well all over, and then put 
some small coke or cinders over it. 


When it is rammed up to 


I am going a little too fast ; before loaming 
up the bottom part, the top part of the skele- 
ton might be lifted off, to give more room to 
work. 

Now put on more sand and ram it up as 
near as you can to the shape without extra 
pains and vent it all over again, and stop up the 
vents on top. ‘Take the top part of the skele- 
ton and put it back again and ram it up to 
the top of the ribs, sleek it and make your 
parting. 

The middle ring for this pipe should be 
gaggered on the bottom so that it will lift the 
loam. Put a good layer of parting sand on 


the joint and about 15 inches of loam. Clay- 





wash the ring and put it on, knock it down 
| till you think the gaggers are near the joint, 
|put your loam on the core and brick up 
| square on the outside ; one brick above the 
| top is sufficient, then get alot of soft mud 
j and spread it over the top as even as you can 
| and as quickly, or it will set before you can 
| get your top plate on; sledge it down well, 
and if you can get a vent wire between the 
plate and the bricks it will be all the better, 
as it will give it a chance to dry quicker. 

Lift off the top part and block it up on 
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the carriage. If the oven is large enough to 
dry them altogether, it is better to put tho 
bottom side by side and the core on top, as it 
will take more heat to dry the core than the 
other parts. 

strike out the thick- 


ness to the bottom of the ribs and then take 


Now back to the core ; 


the top part of the skeleton off, and finish the 
core as far as you can, then lift it out and 
finish it and place it on the top of the other 
on the carriage. Strike out the thickness on 
the lower part, take out the pattern, and 
dress it up, put it on the carriage, finish the 
top part, put it in the oven for about three 
days, and it will be ready for casting. 

The best way that we have found to cast 
this kind of a pipe, is to put one runner or 
gate stick on each side of the print, on the 
svicket end, and one on top of the print, so 
that when it is being poured the center hole 
will have a plug in it that must be drawn out 
when the casting is about two-thirds full, as 


that runs along the top of the core, and | 


enlivens up the iron, 
Toomas WartTuey. 
Cleveland, Ohio. 


Benefit of a Dome on a Tubular Boller, 
Editor American Machinist: 


In No. 49 I notice an article by Mr. Wil 


AMERICAN MACHINIST 


is shown in Fig. 2. Draw B D parallel and 
equal to A C. Now the parallelogram A CU B 
D has a base A C of 2 71 inches and a height 
BK of one inch, consequently its area is 
2.71 square inches, the same as that of the 
card. The parallelogram A B C D and the 


rectangle A BH F are equal, because they 


stand on the same base A 7}, and are of the | 
same height. Thus the rectangle A BH F has | 
the same area as the card, and 


A KEor CH 


pressure. 


its height 
indicates the mean effective 
In the case of a card taken from a condens- 


ing engine, the line 4 2 must be the line of 
absolute vacuum. 
to cards of 


any given length, for by this method cards 


No care need be taken secure 


of all lengths are readily comparable. 
C. W. Parsons. 
Why a Pump Failed to Work, 


In your issue of Nov. 13 Mr. Durfee’s trou- 


ble with a safety valve reminds me of a case 


| Thad some years ago, when I was just be- 


ginning to run. 


| crosshead pump. 


It was with an old-fashioned 
It worked all right when I 


| stopped for dinner, but when I attempted to 





| start, it would work through the overflow, 


|but upon turning it into the boiler it would 


liam Lowe on the danger and expense of | 


using tubular boilers without domes, which 
cannot fail to excite the surprise of parties 
using that type of boiler with the highest 
economy On the 
made, that the steam from a domeless boile1 


and satisfaction. point 
is always wet, and that a test showing a high 
evaporation is simply a large amount of water 
carried over with the steam not evaporated, 


would like to take some figures from Vin 
Nostrand’s En ,ineering Magazine of Feb 


ruary, 1884, from a test made by Mr. J. W. 
Hill on six return tubular 
6x16 feet, built by the Whittier Machine 
Company. ‘The evaporation ‘from and at 
212°” was 13.293 


boilers, shells 


Calorimeter experiments 


showed a percentage of moisture in steam of | 


How much could this bave been im 
One 
point that is sometimes lost sight of is the 
intrusted with the 


2.21. 
proved by the addition of a dome? 
idea of 


mistaken many 


care of boilers, that the more water you have | 


the less danger from a disastrous explosion, 


‘4 a is ce 3) y oY l a] 
and water is kept nearly to the top of the ling of the fourth day I went to the mill 


boiler. With such attendant a dome 


would improve the quality of the steam. 


an 


Wet steam in the engine does not always 
indicate that the trouble is with the boiler, as 
in some cases it proceeds from a large num 
ber of bends and tortuous passages of the 
steam pipe, or an insufficient covering of the 
same. 





|} but none could find the 


| before 


| ting 


not go; it blew all the gaskets out. 
new gaskets, and it was the same. 


boiler, and try itagain; each time taking the 


pump apart and examining thoroughly for 
which I consider a compliment to the AMErI 


lime in feed-pipe, valve stuck or something 
wrong, but could find nothing. 


ig. 1 G 


time we bad got all the 
best engineers in the vi- 
cinity including one chief 
of aline of lakesteamers; / 
all went 


trouble, and 


without Ai. 


away saying 
much. Three days passed in this way, and no 
nearer a@ solution than at first. On the morn- 
breakfast, and started 
and then went for the pump, when, on put- 
the 


valve, 


my steam, 


down 
feel 


my hand through 


the 


upper 


valve saat to lower my 


| hand stuck, and trying to get it out, out 


| came the 


This question of domes is important, as in | 


how many cases do we read in accounts of | 


boiler explosions that the initial fracture was | ; : 
oil k | ing and holding the water in the chamber, so 


somewhere in the joint where the dome was 
attached to the shell: 
engine as bad as a smash-up on the boiler? 
So far as the dome being a reservoir for 
steam is concerned, if a dome were arranged 
so that its connection with the boiler could 
be shut off it would be seen that the pressure 
would drop instantly, as the only reservoir 
possible in a boiler is in the water, as this has 


Is a smash-up on the | think 


| the matter, but 


seat. The seat was of brass, fitted 


in a cast-iron chamber. I put that seat back, 
with a small piece of cloth around it, and 
drove it home, started, and the pump worked 
like new. The trouble was in the seat rais- 
that the packing had to give way. 
I told all those 


I didn’t. 


You may 
old heads what was 
If they ever know 


it, they will have to see this. The unex- 
| pected often happens. a. ze SS. 
Information About Blue Prints 


Wanted, 


| Editor American Machinist : 


the power of enormous expansion, while | 
steam must constantly lose. 
Waterbury, Conn. W. E. Crane. 


Graphical Method of Finding the Mean 
Effective Pressure of 
grams, 

Editor American Machinist : 
When the of 

been found, the mean effective pressure may 


area an indicator card has 


be readily ascertained by a graphic method, | 


and the labor of computing it be avoided. 
In Fig. 1, the line A 
line. With the point 2 fora center draw a 
circular arc, with a radius, in all cases, of 


B is the atmospheric 


exactly one inch. From A draw a line A G, 


which is tangent to the are just drawn. Say, 
for example, that the area of the card is 2.71 
Upon the line A @ lay off A 
Now CU H 
measured by the pressure scale of the card 
The 


square inches. 
© equal to 2.71 lineal inches. 
equals the mean effective pressure. re- 
sult is correct for any length of card. 

The geometric demonstration of this method 


Indicator Dia-| 





Since the first process for the making of 
blue prints was generally known, I have been 
using it, but have never been satisfied with 
the results as compared with prints I fre- 
quently see that are made in the North. It 
strikes me that we are behind in the improve- 
ments in this line. 

If you will induce some of the experts in 
this line to give us an article in the AMERICAN 
Macuinist, giving clear and full instructions 
on the following points, it will greatly oblige 
such of us who desire to (but don’t) make 
clear blue prints : 

Ist. The best sensitizing solution. 

2d. The best paper for the purpose. 

3d. The best way to prepare the paper. 

4th The best way to wash the paper. 

5th. How long after the paper is prepared 
should it be used to get the best results. 

(th. If a drawing be made on transparent 
paper, what kind is best ? 

7th. 


or some kind of transparent paper best ? 


If a tracing is made, is tracing cloth 


I put in 
We would | 
| pull the fires, let the steam down, fill the} 


In the mean- | 


8th. 
print has been sufficiently exposed, and any 


How to know by the color whena 


other information necessary to a clear under- 
standing of the process. 

I have some blue prints (made in Cleve- 
land, Ohio,) on which are shown several sunk 
panels, the edges of which are of a much 
lighter and different tint of blue. How is it 
done ? C. H. PrckERrIna. 
Getting O11 Out of a Grindstone, 


Editor American Machinist : 


‘* A Correspondent” can get the oil out of | 


will mix a 
the 


Move the grindstone near the 


if he 
water to 


his grindstone, pail of 


whiting and consistence 
thick cream. 
stove, or where it can be made and kept as 
hot as its safety will allow. Give it a thick 
coat of whiting, by spattering it on with a 
brush. It will soon get saturated with the 
oil. Then scrape it off, and repeat until it is 


all extracted. Winiiiam NEw ron. 


Oneonta, N. Y. 


The Feed Water Question, 
Vditor American Machinist: 
I think it 
on the feed-water question before the subject 


is time I said something more 


is forgotten. I have waited in the hopes of 
hearing from some of the advocates of the 
side I was trying to defend, but as there is noth- 
ing said, I conclude there are no believers in 
that side of the question among your readers, 


cAN MACHINIST. 

The fact is, the objections your cor 
respondents raised to my argument are 
unanswerable, and I think I made as 

Your 
space the 
beautiful laws of thermodynamics, but 


strong a point as I could. 


is too limited to go into 


as I acknowledge defeat, and as no one 


ul - 
has answered the 
ing to see the feed-water fellows brought 
to task hereafter without feeling that they 


objectors, I feel will- 


have not had fair play. 
While I am on the subject let me mention a 
case in which there is a bare chance of heat- 


ing feed-water above 212° without back | 
pressure. It is a corollary of the funda. 


mental law of thermodynamics that if there | 


I be 


is no work done there is no heat lost. 


lieve Joule tried a beautiful.experiment to | 


illustrate this. ‘Two copper vessels were con- 


nected by a stop cock ; one had the air ex 
hausted from it, and the other was filled with 
compressed air. They were both immersed 
in water and the temperature taken accur- 
ately, then the stop cock was opened and the 
air allowed to pass from one vessel to the 


other. There was no change in the tempera 


ture of the water, the heat lost in starting | 
the air on its course being all regained in | 


Now, it 
an engine takes dry steam for a full stroke 


friction and reaction of stopping. 


and exhausts at the end of the stroke in ex- 
panding from say 401 bs. to 15 lbs., there is no 
heat lost, as there was no work done, or if lost 
by the work of starting the column of steam 
through the ports it is again regained by tbe 
friction on the sides of the ports and reac 
tion on the exhaust column as in_Joule’s ex 
periment. 

The gas issuing freely from a gas well is 
cold, but we must not lose sight of the fact 
that it has work to do in lifting a column of 
air at atmospheric pressure, and also tbat 
some of the heat is regained by the commo. 
tion in the air. 

I wish to thank your correspondents for 
their free criticism of pseudo 


my argu- 


ments. JoHn COFFIN. 
Lacquer for Brass, 


Editor d 1 224 rican Vachin ist yy 


In answer to inquiry of No. 413 in Novy. 
27th issue, of T. W., in regard to keeping 


polished brass from tarnishing, lacquer it. 


DecemsBer 18, 1886 


The lacquer is cheap, and can be procured at 
any paint store, or from any manufacturer of 
brass goods, snch as bird cages, chandeliers, 


or gas fittings. Ba) Boa Oe 


Patternmakers’? Tools, 
Editor American Machinist : 


I was somewhat amused at the question put 


| by friend Barrows in yours of Oct. 30, in 


of | 





relation to the location of pattern shops on 
It may be 
according to the eternal fitness of things, or 
it may be one of those things that ‘‘ no 
fellow can find out,” but I would like to ask 
relation to the same 
Why is it that in so many shops 
where the latest improved tools are obtained 
for machine shop use, the tools, such as 


the top floors of shop buildings. 


another question in 
business. 


lathes, saws, etc., provided for the pattern- 
makers are either few in number or of such 
an antiquated and makeshift style as to cause 
disgust instead of pleasure to those who are 
required to do good work on them ? 

I occasionally visit this city and take great 
interest in visiting the various shops and 
In most of the 
shops here the pattern shops are located on 


noting their peculiarities. 


| the ground floor, with good light and pretty 
I visited 
one, however, which was located on the floor 
above the machine shop with the result of 


well supplied with machine tools. 


making it very cool and comfortable for the 





lathemen below, but quite otherwise for the 
patternmakers; the floor being light was in 
constant vibration from the shafts hung 
below it, reminding one somewhat of a ride 
on an old-fashioned buckboard. 

I could not help noticing the difference in 
the results from band saws in two other shops. 
In one the saw appeared to be in excellent 
order, the work being smooth enough with 
scarcely any dressing, while with the other 
there appeared to have been an odd tooth left 
that made a fearful score in the wok at 
every round of the band. I presume it was 
what might be called a hunting tooth. 
| It seems strange that 
| either face or center work should so rarely 
a slide rest when the 
advantages are considered. 





wood 
| be equipped with 
| Several years 
}ago I had the chance of building up some 
|rings in segments on a lathe so rigged in a 
|cabinet shop for turning table tops, with 
;such a gain in time that I have wished for 
|something of the sort whenever I have had 
|similar work to do; the same is true in turn- 
|ing long columns for building or other pur- 
poses. 

| I find some shops fully supplied with small 
tools, such as iron and wood clamps, plenty of 
| chucks for the lathes, good vises, etc., while 
| others are very poorly supplied and still ex- 
| pect work done as well and as quickly as the 
others, which is, to say the least, unreason- 
| able 
| able. 





I think some of the poor arrangements for 
pattern shops arise from the fact that pattern- 
| making as a rule is regarded as an expense 
| without a return ; as a sort of necessary evil 
|which has to be got over with as little ex- 
| pense as possible, and yet to be a competent 
| patternmaker requires a higher order of inte]- 
| ligence and greater application and study 
| than to reach the corresponding grade in any 
other mechanical branch of the business, 
without any correspondingly increased com- 
pensation. 


who furnish the most comfortable shops and 
the most complete and best maintained out- 
fit of tools, must find their return in the 
reduced expenses of the patternmaking de- 
partment, and in the greater accuracy of the 
work produced, as a man who is worn down 


| 
I think, however, that those proprietors 
| 
} 


with severe muscular exertion is not always 
in the best possible condition for exerting bis 
brain power in laying out, or for putting on 
that fine and exact work that is required on 
some machine patterns. 

I am aware that from the nature of pattern 
work, there being little or no duplication in 
the work, there is a difficulty in using ma 
chine tools to the best advantage, but it is 
nevertheless a fact that with the tools refer- 
red to by Mr. Barrows, if procured from the 
best makers who have made a study of the 


special duty for which such tools are re 


lathes for> 
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quired, a saving is the result, of such an | trative case, which the writer had to deal with | in the making of guns, etc., in cast-iron, and 


amount as would be incredible to those who 

have been jogging along in the old-fash- 

ioned style. W. J.S. 
Denver, Col. 


Using a Small Planer for Large Work. 
Editor American Machinist: 


Some time since I read an account in the 
AmERICAN Macurinist of a plan for leveling 
up a cylinder on a planer, for the purpose of 
planing or milling the valve seat, as the 
planer was too small for the purpose. I can 
tell the writer how to do the next job of that 
kind : 
back end of planer table; then take the slide 


Make an angle plate to bolt on the 


and tool holder off the housings and bolt to 
angle plate. He can then readily attach a rod 
feed, depending upon the make of the planer. 

Now take two bars of flat iron, 1x3, and 
twice the length of planer. Raise the planer 
up a little, and put the irons under the legs, 
leaving the extra length extending out on the 
end of planer, to which the angle iron is at- 
tached. 

The extended ends of irons under legs 
should have holes drilled in them for bolts to 
bolt the cylinder down to. 
inder by planer bed, bolt it fast, and go on 
with the planing. 

The cylinder can be bolted to the legs of 


Level up the cyl- 


planer, if desired, by a long bolt through the 


base. 
HarRLAN WELLMAN. 


BR 


Casting Aluminum Bronze and other 
Strong Metals 


By Tuomas D. West, CLEVELAND. 
A PAPER READ BEFORE THE NEW YORK MEETING 


OF MECHANICAL ENGINEERS. 


in the foundry referred to above, was the} 
casting of some blast-fuanace tuyeres, the | 
were about twelve | 
inches diameter at the small end, and four- | 


dimensions of which 


teen inches diameter at the large, and seven- | 
teen inches long. These tuyeres were made | 


hollow for the passage of water to keep them 


cool when the furnace was in blast. The core 


to form this hollow space was one which 


foundrymen would term a ‘‘ mean core” to| 
make and to use, and the stronger it could be | 
made by means of the mixture of the sand, | 
the easier would it be to make and to bandle. | 
But it was proved at the hydraulic testing of | 
the first casting that these conditions were the | 
worst for causing leakage. It was found that | 
in order to procure a casting which would not | 
the ‘** rotten ’ 


yielding character. This was 


’ 


leak, core must be and of a 


obtained by | 
using rosin in coarse sand and filling the core 
as full of cinders and large vent-holes as 
possible, and by not using any core-rods or 
irons. The rosin would cause the core, when 
heated, to become soft, and would make it 
very nearly as compressible as a ‘‘ green 
sand ’’ core, when the pressure of the contrac- 
tion of the metal would come upon it. It 
might be well to state that the size of this 
core was such as would leave one inch thick- 
ness at each end, and one quarter inch at the 
inner and outer sides of the casting, and was 
all surrounded with metal, excepting four one 
inch round openings through which the core 
By means of dried 


rosin or green-sand cores we were able to meet 


delivered its vent or gas. 


almost any difficulties which might arise in or- 
dinary work from the evils of contraction, so 
far as cores were concerned. For large cylinders 
or castings which might require large round 
cores which could be ‘swept,’ a hay-rope 
around a barrel would often 


wound core 


prove an excellent yielding backing, and al- 





material 
the best 
forgings of wrought iron and steel, is an 


The ability to cast in moulds a 
which possesses strength equal to 


achievement which mechanical engineers may 
well be interested in. 


strongest metals are susceptible of being cast, | 
yet there are peculiarities about them which | 


cause greater inconvenience and expense in 
the effort to procure good, solid, clean cast- 
ings than occur with cast-iron. These come 
mainly from the difficulties in overcoming the 
evils due to oxidation, shrinkage and contrac- 
tion. 
founding of cast-iron; but the degree to 
which they make labor and trouble is very 
slight as compared with stronger metals. ‘The 
list of 


that comparatively new metal 


these latter is now enlarged by 
* aluminum 
bronze,” and the experience of the writer is 
here to be cited in his endeavors to establish 
its successful 


principles and methods for 


moulding and casting 
Cowles Electric Smelting Company, the firm 
manufacturing this bronze and other alloys of 
aluminum, at Lockport, N. Y. It is hoped, 
also, that ideas may be presented which may, 
in many cases, prove ef value for the mak- 
ing of castings from other metals. 

The difficulties which beset the casting of 
aluminum bronze are, in some respects, simi- 
lar to those which were encountered in per- 
fecting methods for casting steel. 
much small work which can be successfully 
cast by methods used in the ordinary mould- 
ing of cast-iron; but in peculiarly propor 
tioned, and in large bronze castings, other 
means and extra display of skill and judg- 


ment will be generally required, In strong 


metals there appears to be a *‘ red shortness” 
or degree of temperature, after it becomes 
solidified, at which it may be torn apart, if it 
meets avery little resist. vo its contraction, 
and the separation may be such as cannot be 
detected by the eye, but will be made known 
only when pressure is put upon the casting. 
lo overcome this evil, and to make allowances 
for sufficient freedom in contraction, much 
judgment will often be required, and differ- 
ent modes must be adopted to suit varying 
conditions. One factor often met with is 
that of the incompressibility of cores or 
parts forming the interior portion of castings, 
while another is the resistance which flanges, 
etc., upon an exterior surface, oppose to free- 


dom of contraction of the mass. An illus- 


While it is true that the | 


These elements, of course, exist in the | 


in the foundry of | 


There is | 


low freedom for contraction sufficient to in- 


sure no rents or invisible strain in the body 


of the casting. To provide means for free- 


|dom in the contraction of exterior portions 
|of castings which may be supposed to offer 
resistance sufficient to cause an injury, differ 
ent methods will have to be employed in 


almost every new form of such patterns. It 
may be that conditions will permit the mould 
to be of a sufficient yielding character, and 
again it may be necessary to dig away por 
itions of the mould, or loosen bolts, etc., as 
soon as the liquid metal is thought to have 
solidified. 


In any metal there may be invisi- 


ble rents or strains left in a casting through 


tension when cooling sufficient to make it 
fragile or to crack of its own accord, and it is 
an element which, from its very deceptive 
| nature, should command the closest attention 


of all interested in the construction of cast- 
| ings. 

Like contraction, the element of shrinkage 
jis one often found seriously to impede the 
| attaining of perfect castings from strong 
| metals. In steel castings much labor has 
|to be expended in providing risers sufficient 
\to ‘feed solid” or prevent ‘‘ draw-holes ” 
| from being formed, and in casting aluminum 
| bronze a similar necessity is found. The 
| only way to insure against the evils of shrink- 
this requiring 
‘risers’ or ‘‘ feeding heads’? was to have 


age in metal with work 


ithem larger than the body or part of the 


MACHINIST 


is done partly to insure against the inability 
of many moulders to ‘‘ feed” solid, and to 
save that labor. There is nothing in the way 
to prevent obtaining large guns of aluminum 
bronze as perfect as are made of cast-iron. 
It is simply a question of having enough 
‘‘riser’’ or ‘‘ feeding head,’ and such 
would surpass in strength any other metal 


guns 


now used in their manufacture. 


A method which the writer found to work 
well in assisting to avoid shrinkage in ordi 


nary castings in aluminum bronze, was to 
so that it could be filled or 


poured as quickly as possibile, and to have the 


” 


‘* gate” a mould 


metal as dull as 


full-run 


it would flow, to warrant a 


clean casting. By this plan very 
disproportionate castings were made without 
‘* feeders” on the heavier parts, and upon 
would 


surely have appeared, had the metal been 


which ‘‘ draw” or shrinkage holes 
poured ‘* hot.” 

The plan or principle adopted in pouring 
this bronze, is similar to that employed for 
casting steel, which, as is well known, con 
sists in pouring through a spout controlled 
by a valve, which lets the metal flow from the 
bottom of a ladle instead of the top or lip 
as practiced in pouring cast iron. The exact 
plan which the writer used for castings weigh- 
ing over fifty pounds, was to make the pour 
ing basin sufficiently large to contain all the 
metal necessary to fill the mould, and give any 
surplus which might be required for a ‘‘ flow 
off,” orto fill up ‘* feeding heads,” ete., ond 
so prevent any metal from flowing into the 
mould until it was all inthe pouring basin 
The entrance of the gate would be stopped 
by means of an iron plug, and the moment 
all was ready, it would be pulled, and the 
metal would almost instantly fill the mould, 
so large would its gates be made. By such a 
plan it will of course be readily seen that 


there was no danger of any ‘‘ scum” or oxide 
entering the mould, an element which would 
seriously mar the appearance of a casting. 
Besides the difficulties from difference in the 
color which resembles gold, such oxide 
would be very liable to cause a disunion of 
the particles of the body, or make an un- 
acceptable surface when the casting was 
The itself is that 


works well in our ordinary moulding sands, 


finished up. metal one 


and ‘‘ peels’”’ extra well. As a general thing, 
disproportionate castings weighing over one 
hundred pounds, are best made in ‘ dry” 
instead of ‘‘green” sand moulds, as such 
duller 
pouring of the metal, for in this method 


will permit of cleaner work and a 


there is not that dampness which is given 
off from 
liable to 


sand mould, and which is so 
‘“cold shuts.” When the 
position of casting work will permit, many 


green 
cause 


forms which are proportionate in thickness 
can be well made in green sand by coating 
the surface of the 
silver, lead or plumbago. 


moulds and gates with 


Information upon 


manufacturing, strength and melting of 


aluminum bronze, can be found in an arti 


cle from the writer published elsewhere.* 


From ‘* blow holes,’”” which are another 


characteristic element likely to exist in strong 
metals, it can be said that aluminum bronze 


is free. Should any exist it is the fault of 
the moulder or his mould, as the metal itself 


runs in iron moulds as sound and close as gold. 





casting which they were intended to ‘‘ feed.” 
The 
body, it will, of course, remain fluid longer 


‘‘feeder”’ or ‘‘ riser’’ being the largest 
g 


than the casting, and as, in cast iron, that | 


part which solidifies first will draw from the 
nearest uppermost fluid body, and thus leave 
holes in the part which remains longest fluid. 
The above principle will be seen to be effect- 


ive in obtaining the end sought. 
that it is 


this bronze, as is done with cast- 


remembered not 


‘* churn’ 


iron. A long cast-iron roll, one 


diameter, can by means of a ‘‘ feeder” five 
|inches in diameter and a half-inch wrought- 
iron rod, be made perfectly sound for its full 
length. To cast such a solid in bronze the 
feeding head should be at least as Jarge as the 
diameter of the roll, and in length about one- 
|quarter longer than the length of roll de- 
sired. The extra length would contain the 
shrinkage hole, and when cut off asolid casting 


| would be left. This is a plan often practiced 


It is to be | 
practical to} 


foot in| 


Sand moulds to procure good work must be 
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With alum- 
inum bronze, ‘* Mitis,” and steel castings to 


cured as readily as of cast-iron. 


be had, the engineer should not want for 
strong metals to meet almost any conditions 
which he may desire. 


Me 


The Sewer Strike in Stamford. 


Some of our friends in Stamford, Conn., 
inform us that we did not get the facts in re- 
gard toa strike of Italian laborers employed 
in constructing a sewer in that borough. 
We gathered some of the particulars pub- 
lished in the daily papers, and used them 
merely by way of illustration in an editorial. 
The facts were as follows : The job was care- 
fully let to competent parties, the borough 
keeping back a liberal percentage to guard 
against possible loss. ‘These contractors sub- 
let part of the work. ‘The snb-contractor got 
a good price, but went to work by antiquated 
methods to do the job, and finally absconded 
in debt, some of it being to the Italian opera- 
tives. The Italians did not clearly under 
stand why the borough should not pay them, 
as it had the benefit of the completed work, 
and they are ignorant in such mat 
But they did not threaten dynamite or 


anything of the kind. 


ters. 
On the contrary they 
Their threat to 
dig up the pipe was made more laughingly 
than 


behaved very well indeed. 


otherwise. Finally the original con- 
tractors said that while they were under no 
legal obligations to pay the debts of the 
absconder, they felt under some moral obliga 


In the 


contract it was distinctly specified that home 


tions to do so, and did pay them. 


labor should be given preference, and home 
men were employed until, other work being 
plenty and that kind of work rather disagree- 
uble, they gradually left for other work, and 
to be hired. 
first paid $1.30 and finally struck and got 


*1L.50; these 


Italians bad The Italians were 


ae considered good wages for 
laborera at Stamford. 


ae 
Progress in Boards of Trade, 


Most large cities and many smaller ones 


have Boards of Trade or Chambers of Com 
merce, These associations have been mainly 
useful to their members as affording head- 
quarters for obtaining market reports and 


making contracts for wholesale 


business. 
Their rooms are simple business exchanges. 
The public hear from them most as pressing 
some measure or appropriation for legislative 
action. Recently, however, there are evi- 
of the oldest 
organized institutions of this kind. 


dences of advancement in some 


They evidently have observed some of the 
commercial and manufacturing benefits a few 
of the newer organizations have conferred upon 
the cities whose business, as a whole, they are 
believed to represent. 

There is a noticeable tendency to sink self- 
ishness in public spirit of the kind that does 
not limit itself to petitioning Congress or the 
Legislature todo something for trade and 
Board of 
., bas declared in 


commerce. As an 
Trade of 


favor of 


instance, the 
Paterson, N. J 
arbitrating differences between 
capital and labor, and proposes a conference 
on the subject in which both sides shall be 
fairly represented. 


Paterson has been greatly troubled with 





well vented, and if of ‘* dry sand,” thoroughly 
open sand mixture should be used and well 
The sand for ‘‘ green sand” work is 
| best fine, similar to what will work well for 


| 
| 
| dried. 
| 
| 
| For 


brass castings. ‘dry sand” work the 
mixture should be as open in nature as possi 


ble, and for blacking the mould, use the same 
iron, 


metal castings all present peculiarities which 
| call for special treatment in the manner of 
moulding, etc., but, as said in the beginning 
of this paper, the difficulties to be overcome 


mainly hinge more or less upon one or other | 


of the three elements, oxidation, shrinkage, 


or contraction. These are being controlled 


better every day, and progress is made by | 
which almost any kind of casting can be pro- | 


* In the AMERICAN MACHINIST, Oct. 26, 1886, 


mixtures as are found to work well with cast- | 


The different problems of making strong | 


strikes in silk works, locomotive shops and 
if the 
plan of arbitration can be carried out fairly, 


other industrial establishments, and 
as suggested, these troubles are likely to be 
No doubt the 


of Trade by earnest action can prevent the 


much less in the future. Soard 


| 


| recurrence of most labor difficulties in Pater- 
The offer of 


| towards maintaining peaceful labor relations 


son. conciliation goes far 


in an industrial community. Assuming a 
policy of haughtiness and disdain to recognize 
labor unions has directly the opposite effect. 
The fact must be admitted that labor organi- 
zations are as firmly established as Boards of 
Arbitra 
the 
commercial bodies can- 


Trade and Chambers of Commerce. 


tion is seldom refused when offered in 


right spirit. Those 


not only aid in promoting manufacturing and 


| 


other industries in cities, but can do much to 
| prevent strikes, lock-outs and labor troubles 


AMERICAN 


The Seventh Annual Meeting of the Ameri- 
can Society of Mechanical Engineers. 








meeting—the four- 
of the 


The seventh annual 


teenth regular meeting 


PUBLISHED WEEKLY 


mechanical 


ied engineers was held in New York, beginning 

American Machinist Publishing Co. Monday evening, Nov. 29, and closing on 
HORACE B. MILLER, Pres’t. Friday of the same week. There was alto. 
JACKSON Baliey, Vice-Pres't. gether an attendance of about 200, and the 
een ey Seren 7 ee Ee PRC'Y- interest in the sessions was well sustained. 


96 Fulton Street, New York, 


— It is not possible in a city like New York to 
JACKSON BAILEY, HORACE B. MILLER, : 
Editor. Business Manager. get all the members at any pre meeting ; 
“yea? ey , come to combine business with pleas- 
F. F. HEMENWAY, Mechanical Engineer. any : ; : I : 
ure, and as the society was in session till, 
The American News Company, substantially, the close of the week, mem- 


Publishers’ Agents, New York. 
The International News Company, 
11 BOUVERIE STREET, Fleet Street, LONDON, ENG., 
will receive subscriptions for the AMERICAN MACHIN- 


own times for 
Never- 
theless the attendance was very good in point 


selected their 
business outside that of the society. 


bers naturally 


IST, at 14/7 per annum, postage paid. of numbers. 

DEALERS SUPPLIED BY There were elected to membership 41 mem- 
The Albany News Company, Albany, N. Y. bers, two associates and 3 juniors, which 
The American News Company, New York, N. Y. gives the society a total membership of 7:36 
The Baltimore News Company, Baltimore, Md. 


The a good number for the comparatively short 


The 


srooklyn, N. Y. 
Central News Company, Philadelphia, Pa 


Brooklyn News Company, ; ; s ; 
time the society has been in existence. 


The Cincinnati News Company, Cincinnati, Ohio. The Council’s report contained some sug- 

The Cleveland News Company, Cleveland, Ohio. gestions as to future government, the chief 

The Colorado News Company, Denver, Colorado. . 

The Detroit News Company, Detroit, Mich one of which was that the names of members 

The International News Company, New York, N. Y. suspended after one year for non-payment of 

The Minnesota News Company, St. Paul, Minn. dues be retained on the books for two years, 

y ‘eal News C r, NV treal, Canada. : : : . 

rhe Montreal News Company, Montreal —— during which time they may be reinstated 

The National News Company, New York, N. Y. * 

The Newark News Company, Newark, N. J after full payment of arrears. After that 

The New England News Company, Boston, Mass. time, should they desire to re-enter the 

The New Orleans News Company, New Orleans, La. | society they must come in as new members. 

Ch N ‘ork News C >. New York, N. Y. pre 7 

The New York News Company, New York, Y [his course uppears to be a wise one, and 

The Northern News Company, Troy, N. Y. i ee oa : 

The Omaha News Company, Omaha, Neb one the society in its present standing can 
New: y, , Neb. 

The Pittsburgh News Company, Pittsburgh, Pa. well afford to take. There may be valid 
The Rhode Island News Company, Providence, R. I. reasons for a member getting in arrears for 
‘he San Francisco News Co., San Francisco, Cal. : P 
binge Ty a spree one or even two years—reasons for which it 

The South West News C oman. Kansas City, Mo. by ; 
The St. Louis News Company, St. Louis, Mo. would not be wise to force him out of mem- 
The Toronto News Co., Toronto, Ontario, Canada bership. 


The Toronto News Co., Clifton, Ontario, Canada. 
The Union News Company, New York, N. Y. 

The Washington News Company, Washington, D. C. 
The Western News Company, Chicago, Il]. 
The Williamsburgh News Co., Brooklyn, E. 


The Finance Committee’s report showed a 


balance on hand, but not so large as desirable. 
The transactions of the society for the year 


D.,N. Y. | past have been large, and the expenses for 


SUBSCKIPTION. priuting have accordingly been unusually 


$2.50 a year in advance, postage prepaid in the heavy. Itis hardly probable that this ex- 
United States and Canada. 


pense will be materially less in the future ; 
$3.50 a year to Foreign Countries, postage prepaid. 


on the contrary, the presumption is that it 
will be greater, from year to year, rather than 
In- 
creased membership makes the society better 
able to do this ; there is not likely to be any 
trouble on this score. 


ADVERTISING. 
per line, each insertion. 
50c. a line. 


Transient, 35c. 


Gaus TE ARG less, and of course will have to be met. 
Business Specials, 


EDITORIAL ANNOUNCEMENTS. 
GB Positively we wiil neither publish anything in 


our reading columns for pay or in consideration of 


advertising patronage. Those who wish to recommend The Library Committee reported a gratify- 
ait eS . re sea a s, ‘ } ‘ > e - , = = 

their wares to our readers can uo so as fully as they ing increase in the library fund. A good 

choose in our advertising columns, but our editorial 

many members stand pledged toa yearly con- 


opinions are not for sale. We give no premiums to 


secure either subscribers or advertisers. tribution towards this fund, which gives it a 
to 


tion, should give his full name and address, 


insure atten- 
not for 


CB Kvery correspondent, in order permanent character. There have been sev- 
and the number 
Quite a 


large number of technical and scientific jour- 


eral contributions of books, 
publication, but as a guarantee of good faith. : d ; 
3" We are not engaged in procuring patent rights, | the library is already respectable. 
or in selling machinery, nor have we any pet scheme 
to advance, or hobby to ride. 
cr We 


chinists, engineers, inventors, draftsmen, 


nals and publications are received regularly at 


invite correspondence from pieerpee Pert the Secretary’s rooms, and many complete or 
and al wose 
epectally tnterested tn the ccoupations we represent, nearly complete volumes of such publications 
on subjects pertaining to machinery. are possessed by the society. 
CP Subscribers can the address of | 
their paper changed as often as they desire. Send both 
old and new addresses. Those who fail to receive their 


papers promptly will please notify us at once. 


have mailing The society has been fortunate so far in 
the 


worked for its best interests, 


selection of officers who have zealously 
and those who 
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of November. Mr. Woodcock was a native 
of England, and came to this country when a 
boy. He man. Through 


jndustry and study he became a recognized 


was a self-made 


authority on all matters relating to locomo- 
tive and car building and general railroad 
construction, and the railroad company whom 
he so faithfully served, recognize the loss of 
a valuable employe, whose cannot 
be easily filled. 


the loss of one 


place 

All who knew him mourn 
of their truest friends; and 
the city in which he lived has lost one of its 
best and most prominent citizens. 


-_ —— 


Labor Warfare that Reacts. 


Items of news are becoming frequent, men- 
that 
have served notice upon their employes that 


tioning certain firms and companies 


they will hire no men who belong to a labor 
union unless he will first sign a paper re- 
nouncing his union, and giving up his liberty 
Several of the establish- 
mentioned are shoe 


to join unother. 


ments manufacturers, 


and it is usually said that no trouble is found 


in filling the shops with non-union workmen. 
While this is probably true, it should be well 
understood that it is just as essential to sell 
goods as to make them, and that it does not 
help any business to antagonize a large por 
tion of possible customers. 

Working men and women (we will not use 
the 
‘“*the working classes”) buy shoes and most 


hackneyed and obnoxious expression, 
other products of industry, and the manufac- 
turer of any articles they are expected to 
buy, who declares war upon trade unions, 
thereby shows that he does not yet compre- 
hend the A B C of the labor union movement. 
If he had got well through the primer and 
fairly into the first reader of the movement 
would know that 
organizations throughout the country linked 
together for mutual protection, but that the 
masses of people sympathize with them when 
the 


man whom fortune has made an employer of 


he not only are labor 


on the defensive against injustice. To 


others, and who hesitates not to use his 
power to oppress those who serve him to 
obtain their daily bread, any mention of this 
but 


fact that no sophistry can conceal. 


is a 
Fortu- 
nately there are comparatively few such em- 
the daily 
gatherers keep the public informed where 


fact is distasteful, nevertheless it 


ployers, and _ fortunately news 
they are. 
Those who denounce (and it deserves de- 


nouncing) the policy of ostracising a work- 
man because he refuses to join a union, and 
taking measures to prevent his obtaining em- 
of 
ostracising workmen because they do belong 
to We do not the 
question will ever be approximately 
settled shall 
obsolete. 


ployment, cannot consistently approve 


unions. believe labor 


even 


until such warfare be made 


<> 





The idea that there 1s to be unhealthy com- 
the 
North and South on account of cheaper and 


petition in manufacturing as between 
the latter section of 
the 
The negro is found to be 


more tractable labor in 
the country is fast being dispelled by 
logic of events. 
an apt scholar in the way of combination, and 
understands the mysteries of strikes and 
lock-outs by intuition. 
ape 

The 

not very plentiful yet, but we have begun to 


new one dollar silver certificates are 


receive them from England for the payment 
of subscriptions. 

- ae 
Mr. Dyer, at the of the 


Philosophical Society of Glasgow, presented 


recent meeting 
a paper on the ‘‘ Development of the Marine 


Engine.” The author said that while in 186: 





bave been wisely selected for the coming 
NEW YORK, DECEMBER 18, L886. year, and whose names we give elsewhere, 
will prove no exception. Altogether, con- 
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4 4 s 
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the coal required was more than 4 pounds per 
horse-power, it was now as little as 1} pounds, 
He 

that this was not all gain, 


or even slightly less. feared Shaiieas. 


as some of the 


|economy of recent improvements might be 

neutralized in overcoming increased friction. 
lig 

The 


November 


of St. in its 


illustrations 


Vorthwest Magazine Paul, 


number gives and 
descriptions of the works of the Warner & 


Hough Machine Company, and the Holland & 
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| 
| Thompson Manufacturing Company, two of 


the four establishments attracted to that city 


by an article in the AmERICAN MAcHINIST last 


March. 


PIONS 5 
(JES gosivERs. 


~ Under this “head we propose to answer questions sent 
us, pertaining to our specialty, correctly, and according 











to common-sense methods. 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer's name and address. 
If so requested, neither name, correct initrals nov loca 
tion will be published. 

(426) Will a tool revolving around the 
work cut easier than a stationary tool, the work 


revolving? A.—Other things being equal, we do 
not think there will be any difference. 
(427) J. C., Syracuse, N. Y., writes: 1. 


Will you please inform me which of the eccentrics 
on a locomotive is the forward eccentric when the 
engine is going forward? Is it the eccentric which 
is connected to the top of the link, or the one con- 
nected to the bottom of the link? A.—In locomo- 
tives which have the eccentrics placed on the main 
driving axle, as in the regular American type, the 
eccentrics connected to the top of the link are the 
forward eccentrics. In locomotives which have not 
the eccentrics placed on the main driving axle, the 
eccentrics connected to the bottom of the link are 
generally the forward eccentrics. 2. Why are 
eccentrics called the forward eccentrics ? 
—See Modern Locomotive Construction, twenty- 
. 2d, 1886. 


these 
A. 
seventh paper, Oct 

(428) F. E. writes: Will you please give 
me a rule for obtaining the chordal length of a sec- 
tion of a fly-wheel? I want to get the exact length 
ith segment of a 20 foot fly-wheel. A.— 
Find the number of degrees in the angle formed 
by the two radii drawn from the extremities of the 
Multiply the sine of one-half this angle by 
the diameter of the fly-wheel; the product will be 
the length of the chord required. Thus: Since the 
segment ‘sth of the fly-wheel, the number of 
degrees of the angle formed by the two radii, drawn 
from extremities of the chord, must be 4¢th of 360 
One-half of 
45 degrees is 22° 30’; the sine of an angle of 22° 30’ 

0.3826; and 0.3826 « 20 feet = 7.652 feet, which is 
the length of the chord required. 


(429) Constant Reader, Milbury, Mass., 
1. How can I make a simple hygrometer ? 
A.—We know of nothing more simple than the wet 
and dry bulb thermometer, One thermometer is 
used naturally, and the bulbof the other is covered 
with muslin or silk. This covering is kept wet by 
feeding water, by capillary attraction, from a ves- 
The water is fed by using three or four 
threads—they may be ravelings from the cover— 
extending from the cover to You can 
find the instrument in compact and convenient 
form at any place where thermometers and similar 
sold. 2. What is the best core- 
to be used in an open fire? 
1.—Prussiate of potash is as good as anything we 


across 


chord. 


is 


degrees, which is equal to 45 degrees. 


asks: 


sel. 


the vessel 


instruments are 


hardening mixture 


know of. 3. What is the best compound for weld- 
ing steel? A.—We know of nothing better than 


borax and finely-pulverized wrought iron. 


(430) W. K. M. writes: I would like a 
simple rule for the solution of the enclosed prob- 
lem. We have a given radius and perpendicular— 
want to find the angle of the hypothenuse. I have 
looked in vain for a rule given in a comprehensible 
form which can be used in every-day practice. I 
know it can be calculated by higher mathematics, 
but would like an easier way. Ican readily get it 
by the use of the protractor and T square, but 
would like to know how to find it without resorting 
to them. 1.—Divide perpendicular by the 
hypothenuse ; the quotient will be the sine of the 
Look for in a table of natural 
sines (a table of this kind can be found in any engi- 
pocket book); opposite to this sine you 
will find the angle required. Thus, for instance : 
The hypothenuse is 6 inches, and the perpendicular 
what will the angle formed between 
the hypothenuse and base ot the triangle 2+6 = 
0.333% In the table of natural sines the nearest 
sine to 0.3333 is 0.3332, and the angle opposite to this 
sine in the table is 19 deg. 28 min. 


(431) J. E.. Hantsford, Nova Scotia, asks 
for a for determining the probable horse- 
power of a compound engine. We not know 
of any rule that will be satisfactory. If the capacity 
of the low-pressure cylinder is divided by the 
capacity of the high-pressure cylinder up to cut-off, 
the quotient will be the number of times the steam 
isexpanded. Theoretically, if the steam was used 
in ‘he low pressure cylinder under equal expansion, 
the power in the two cases would be the same. But 
practically the by the single- 
cylinder engine would be the greatest. How great 
the difference will be can only be told by experi- 
ment, and will be modified by difference in con- 
struction. Builders find by practice about what 
the variation will be with the particular kind of 
engine they build, and so are able to estimate the 
power very correctly. In your case you can readily 
find what theoretically, the low-pressure 
cylinder alone would develop if the steam was 
admitted direct to it and cut-off, so as to work with 
the same expansion you get in the compound. 


the 
augle. this sine 


gineers’ 


is 2 inches; 


BY 


rule 
do 


developed 


power 


power, 
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Transient Advertisements 50 cents a line for each 
About seven words make a 


insertion under this head. 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 


Shafting Straighteners. J. H. Wells, Tampa, Fla. 
J. Clayton,Air Compressors, Rock Drills,43 Dey st, NY 
Edw. Sears, Wood Engraver, 169 William st., N.Y. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 


Solid Nickel-Seated ** Pop” Safety Valves. Con- 
solidated Safety Valve Co., 111 Liberty st., N. Y. 


Selden Packing, for stuffing-box, with or without | 
rubber core. Randolph Brandt, 38 Cortlandt st., NY 


The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 


Light articles built to order by the American Sew- | 
ing Machine Co., Philadelphia, Pa. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Davis Key-Seating Machines, kept in stock, by | 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


20’, 25,’ 28". B. G.and S. F. upright drills tor imme- 
diate delivery. Currier & Snyder,Worcester, Mass. 


Ice and Refrigerating Machines. 120 built, and all 
successful, by David Boyle, 521 Monroe, Chicago, Ill. 


Inventions, Models, Gear-cutting and light me- 
chanical work. A. P. Brown, 108 Liberty st., N. Y. 


Curtis Pressure Regulators, Curtis Return Trap. 
Cu Damper Regulator. See Dec. 11, p. 12. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump Govs., Back-Pressure 
Valves. T. Kieley,11W. 13th st.,N.Y. Send for des’n. 


Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y. 


Machinists’ supplies, brass goods m’f’rs supplies, 
polishing materials, all kinds wire, metals, etc; in 
any quantity. Jordan & Gottfried,208 Canal st.,N.Y. 


The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcroft Mfg. Co. 111 Liberty 
st., N. Y. 


| Texas, will rebuild their works, lately burned. 


| Cortland, contemplate moving to Addison, N. Y. 


| cost $18,000. 


AMERICAN MACHINIST 


Rufus Crane, 421 Seventh street, Detroit, Mich., 
will erect a machine shop to cost $3,700. 

Kent & Pyle, of West Grove, Pa., will establish a 
new knitting mill to employ 125 hands. 

A. Kimble, of Rockford, Mich., will remove his 
foundry and machine shops to Mancelona. 

Fred. Stroble, Marion, O., will establish a new 
factory for the manufacture of thrashers. 

The New Jersey Wire Cloth Company, Trenton, 
N. J., is building a four-story brick factory. 

The Knebel Engine Company, Birminghan, Ala., 
lately organized, will build a machine shop. 

A new knife factory will be erected in Thomas- 
ton, Conn. George A. Stoughton is interested. 

Davis & Davis, Lexington, N. C., will erect a 


’ 


foundry and machine shop at Salisbury, N. C. 


The Dixie Foundry and Machine Company, Tyler, 


Samuel I. Dwight, Brooklyn, N. Y., will erecta 
$25,000 factory at Ninth street and Wythe avenue. 


The Cortland Wagon Manufacturing Company, of 


Tne Pennsylvania Railway Company will build a 
large freight shed and round-house at Louisville, 
Ky. 

The Hoppes Manufacturing Company, of Spring- 
field, O., have increased their capital from $5,000 to 
$30,000. 

George Heyman, 108 West Eighteenth street, 
New York, will erect a six-story brick factory to 


It is reported that a large stock company will be 
formed at Chattanooga, Tenn., to erect a large 
steam forge. 

Charles H. Hooper, Marcellus, N. Y., will com- 
mence the erection of an extensive furniture fac- 
tory at Fort Edward. 

Magengast & Kemp, of Centreville, N. J., are 
building a new factory for the manufacture of im- 
proved coopers’ tools. 

The Studebacker Bros. Manufacturing Company, 
of South Bend, Ind., contemplates removing its 
wagon works to Oil City. 

It is reported that the Pennsylvania Railroad 
Company will commence the erection of a large car 
manufactory at Sunbury. 





Handbook on the Care of Boilers. 50c. Descrip- 
tive Circular and Catalogue of Books for Mechanical 
Engineers free on application; special terms to 
Mechanics’ Libraries. E. & F. N. Spon, Publishers, 
85 Murray st., New York. 


* Hints to Steam Users, Engineers and Firemen.” 
A 100-page book on care of steam boilers; just is- 
sued; containing useful rules, tables, etc; a valu- 
able book for engineers; sent on receipt of 25 cts. 
in stamps. J. N. Mills Pub. Co., 30 Vesey st., N. Y. 


St. John Improved Self-adjusting Cylinder Pack- 
ing, for marine and stationary engines and locomo- 
tives; applicable to water, air, oil and ammonia 
pumps. For durability and minimum of friction, it is 
upexcelled. Send for pamphlet. Address, Bal- 
ance Valve and Piston Packing Co., room 58, 280 
Broadway, New York. 


Patent Binders for the AMERICAN MACHINIST, 
holding a complete volume (52 issues), simple, neat, 
durable. Price $1, prepaid, to any part of the 
United States by mail. To Canada or foreign coun- 
tries the price will be 75c.; purchasers pay express 
charges and customs duties. AM. MACHINIST PUB’G 
Co., 96 Fulton st., N. Y. 


** Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 














Dent Terrell, Conyers, Ga., will erect a new plow 
factory. 

Edward Spelman, of Pekin, I11., will build a large 
distillery. 

S. H. & D. Sayre, of Montrose, Pa., will build a 
new foundry. 


Finch & Co., of Bayonne City, N. J.. are building | 


new stove works. 

D. J. Bailie, 490 Cherry street, New York, will 
erect a $20,000 factory. 

G. A. Schnibler, of Nazareth, Pa., contemplates 
erecting a new silk mill. 

Doyle Bros., 125 East 109th street, New York, will 
erect a $9,000 workshop. . 

The Roanoke Machine Works, Roanoke, Va., are 
to be greatly enlarged. 

Mr. Williams will erect a $17,000 factory at 234 
Newberry street, Chicago. 

Additions are being made to the Knoxville 
Woolen Mills, Knoxville, Tenn. 

Pittsburgh expects soon to have the Studebaker 
wagon shops within her limits. 

R. F. Divver, Anderson, 8. C., 
foundry to his machine shop. 


will add an iron 


H. D. Cooper and associates will erect a stove 
foundry at South Pittsburgh, Tenn. 

Louis Duffy, Dallas, Texas, will rebuild the iron 
foundry of Duffy Bros., lately burned. 

The Ohio River Railroad Company contemplates 
building shops at Jeffersonville, Ind. 

The Boynton Company, of Jersey City, N. J., will 
erect a new foundry on Pacific avenue. 





The N. Y., N. H and H. Railroad will erect a 
small shop and round-house near the Grand Cen 
tral Depot, New York city. 
| J. Forbing & Son, of Kenton, O., have bought 
three acres of ground at Lexington, Ky., and will 
build a large chair factory. 


E. Gould & Eberhardt, Newark, N. J., have built 
a 75-foot addition to their machine tool works. 
Business is brisk with them. 


E. C. Barth, of Atlanta, Ga., is building an exten- 
sive brick machine shop, which he will fit up with 
the latest improved machinery. 


The Rumford Falls and Buckfield Railroad Com- 
pany has commenced the erection of a large repair 
shop and car house at Buckfield, Me, 

The Stevens Arms and Tool Company, Chicopee 
Falls, Mass., have recently added one story to their 
factory, and also built a new office. 

The South Tredegar Iron Company, Chattanooga, 
Tenn., are changing the heating furnaces in their 
works so as to use coal gas in place of coal. 

It is said that Fall River has been visited by rep- 
resentatives of the Singer Sewing Machine Com- 
pany, with a view of locating the shops there. 

The Keystone Watch Case Company, Nineteenth 
and Brown streets, Philadelphia, will erect a five- 
story factory, 34x81 feet, as an additien to their 
works. 

The old Sharps rifle factory in Bridgeport, Coun., 
is being fitted up for use, and report has it that the 
New Howe sewing machine will be manufactured 
there. 

The ladies who belong to the Knights of Labor in 
Indianapolis are soliciting stock for a co-operative 
factory for the manufacture of overalls, shirts and 





underwear. 


R. D. Smith, Birmingham, Ala., has organized a 
| company, with a large capital, to build two iron 
furnaces on the property of Smith & Eastman, near 
Birmingham. 


The United States Agricultural Department of 
Washington, D. C., will erect $50,000 of sugar ma- 
chinery in Louisiana to make sugar by the new 
diffusion process. 

The Rumford Falls and Buckfield Railroad Com- 
pany has commenced the erection of a large repair 
shop and car house at Buckfield, Me. Superintend- 
ent, L. I. Lincoln, Canton. 

A movement is on foot to erect a 100-ton iron 
furnace in Montgomery, Ala. A subscription list is 
being circulated, and Moses Brothers head the list 
with $10,000. 


Mrs. McFarland, one of a silk manufacturing firm 
at Yonkers, N. Y., has purchased a large lot in 
Phoenixville, Pa., upon which the firm will build at 
once a $20,000 factory. 

It is reported that J. P. Witherow has contracted 
to erect at Sheffield, Ala., a coke blast furnace, 18 
feet bosh and 75 feet high, for the Lady Ennesley 
Coal and Iron Company. 

The Gulf, Colorado and Santa Fe Railroad Com- 
pany (office, Galveston, Tex.,) have purchased a 
tract of land at Dallas, on which it is rumored 
machine shops are to be built, 


‘ 


putting in a 7-inch mill, two new beating furnaces 


and several new puddling furnaces, 

The striking coopers of Milwaukee, being unable 
to come to an amicable settlement of their diffi- 
culties, have decided to start a co-operative cooper 
shop, and a company with a capital stock of $10,000 
has been organized. 

The Waugh Nail Mill, Belleville, Ill., is erecting 
an additlon to cost $125,000. It will be completed 
some time in January or February, and give ca- 
pacity to employ 100 more hands. 

French officers have been inspecting the gun 
department of the E. Remington & Sons’ works at 
llion, N. Y., with a view of purchasing the ma- 
chinery for the manufacture of guns. 


J. Y. Hamrick, Alexander Ferguson and Asbury 
Webb have leased the shops of the Cleveland 
Manufacturing Company, at Shelby, N.C., and will 
establish a new foundry and machine shop. 


The town of Campton, N. H., has voted to exempt 
from taxation for five years any person or corpora- 
tion that shall invest permanently the amount of 
$5,000 for manufacturing purposes in the town. 


The Louisville and Nashville Railroad Company 
will build water works at Guthrie, Ky., at a cost of 
about $20,000. A woolen factory is reported to be 
erected as soon as the waterworks are completed. 


The Jones & Lamson Machine Company, of 
Windsor, Vt., have nearly filled an order for ma- 
chinery for the French Government, and will soon 
begin upon an order for the English Government. 


The Norton Emery Wheel Company have just 
completed and occupied their new shops at Worces- 
ter, Mass. The building is 48x117 feet, three 
stories in height. They report business as being 
brisk. 

Lodge, Barker & Co., Cincinnati, O., write us: 
“We are now moving our offices into our new 
buildings, devoting the space heretofore occupied 
by them to increasing our manufacturing facilities 
in our other plant.” 


Allentown, Pa., will have new manufactories 
completed by the first of the year that will give 
empioyment to 3,000 hands. They include two silk 
mills, a thread factory, furniture factories, and 
several iron works. 

Wm. R. Clapp. of the Hampshire foundry at 
Northampton, Mass., is finishing a new brick 
building, 40x60, three stories high, adjoining the 
foundry. A portion of this will probably be let for 
manufacturing purposes. 


Tyler Bros., Boston, are building a mill, 150x110 
feet, for making lap-welded tubes and pipes. It 
wifl be fitted with the most improved appliances, 
and will be ready for occupancy about February 
Ist, 1S87.—Boston Commercial Bulletin. 

The Cripple Creek Iron Company—capital stock, 
$500,000—has been incorporated at Pulaski Station, 
Va., with A. J. Dull, of Harrisburg, Pa., as presi- 
dent, and Abram S. Patterson, of Philadelphia, 
secretary and treasurer. 

The Tennessee Valley Iron and Railroad Com- 
pany, recently organized at Memphis, will erect at 
once a 50-ton charcoal furnace and charcoal and 
chemical works half-way between .tna, Hickman 
County, Tenn., and Sheffield, Ala. 

John W. Robinson & Co. have sold their Foster 
Falls iron ore property (about 2,000 acres) in Pu- 
laski County, Va., to William C. Bullitt and others, 
of Philadelphia, for $150,000. It is said that one or 
more furnaces will be erected by the purchasers. 


Work was commenced on Monday on the new pipe 
mill of Spang, Chalfant & Co., Etna, Pa. The new 
building will be 78x100 feet, and be an addition to 
their lower pipe mill. A new furnace will be put 
in and about 150 men employed.—American Manu- 
Sacturer. 

The Kanawha and Ohio Railroad Company— 
Thomas R. Sharp, Charleston, W. Va., general 


to be erected in that city. 
of machinery will be purchased.—Baltimore Manu- 
facturers’ Record. 

It is stated that W. H. Peacock, Wm. P. Arm- 
strong and others, of Selma, Ark., propose to start 
a pipe factory, car works, car wheel works, 
tram wheel works, etc., at the new town of North 
Birmingham, near Birmingham, Ala.—Baltimore 
Manufacturers’ Record. 


knitting machinery. 
January 1 with 50 hands. 


builders of the Sharon wire nail machine, have 
to Meadville. 


ducements.—/ndustrial World. 


A. C. Conn is soon to have erected a mammoth 
barrel factory in Atlanta. Mr. Conn has beer 


at once the erection of his buildings. 
chinery has already been purchased, and will be 


pleted. 

The Knowles Steam Pump Works, of Warren 
Mass., have several -water-works contracts o1 
hand, which, with other work, have necessitate: 
This is a single-story feet 


tion. shop, 220x506 





The Trumbull [ron Company, Niles, 0., will build 
an addition to their rolling mill. 


They propose 


rooms. 


manager—are preparing plans for machine shops 
It is stated that $30,000 


A company to be known as the Pike Knitting Ma- 
chine and Needle Co., J. W. Pike, 123 North Fourth 
street, Philadelphia, Pa., and Michael Reddy, Little 
Falls, N. Y., to manufacture the latch needle and 
Business will be commenced 


The Sharon Wire Nail Company, of Sharon, Pa., 
completed arrangements for removing their works 


The Board of Industry of that place 
have, we understand, offered them flattering in- 


delayed in carrying out his purpose, but will begin 
The ma- 


ready to place by the time the building is com- 


the building of the shop now in process of construc- 


with a two-story head house for officesand drafting 
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A company has been formed iu Philadelphia, 
with a capital of $150,000, for the purpose of manu- 
facturing general machinery. A machine shop, 
75x261 feet, will at once be erected at Fiftieth street 
and Marion avenue, and a foundry will also be built. 
W. L. Elkins, Jr., 47 North Second street, is presi- 
dent of the company. 

Geo. S. Colton, manufacturer of 
braids, ete., at Norfolk, Conn., is about to remove 


elastic cords, 
his business to Easthampton, Mass. He is erecting 
there, near the line of the Connecticut River Rail- 
road, a brick factory of three stories with base- 
ment. The building is to be 98x42 feet, with a boiler 
house 25x30 feet. 

The Toledo Foundry and Machine Company, 
Toledo, O., builders of excavating machinery, are 
preparing to replace their wooden buildings with a 
three-story brick and iron machine shop, the main 
parts of which will be 50x100 feet and 62x65 feet 
respectively. They now employ 42 men, but expect 
to increase their force to 150 men. 

The car shops at the Union Station, New Haven, 
Conn., are to be enlarged by the addition of a new 
brick building, 179x80 feet. Another structure, 
80x*0 feet, is to be built, the lower floor of which 
will be used as a storeroom and shop, and the 
second floor by the superintendent of car shops, 
Denver, and his assistants.—Manufacturers’ Gazette. 
The car shops of the United States Rolling Stock 
Company at Hegewisch, Ill., are now in full run- 
ning order, giving employment to nearly 700 men, 
who turn out on the average eighteen freight cars 
daily. Last week 111 cars and ten cabooses were 
completed. It is expected that the daily capacity 
will soon be increased to twenty-five cars.— Railway 
Review. 

Ground has been staked out for the erection of 
a large foundry in Youngstown, O. The projector 
of the enterprise is Mr. John Miller, recently of the 
firm of Booth, Miller & Co., who has been engaged 
in the foundry and machine business there for the 
past twenty-five years. It is expected the plant 
will be completed and in operation within ninety 
days. The special product of the plant will be 
rolls. 

The Fishkill Landing Machine Company, of Fish- 
kill-on-the-Hudson, N. Y., issued a very 
peatly-printed and well-illustrated pamphlet, de- 
scriptive of their Corliss engines. 
built both vertical and horizontal. 
slide valve engines. 


have 


The engines are 

They also build 
A list of references to parties 
using their engines, as well as a lot of testimonials, 
are published in the pamphlet. 


The Woonsocket and Millville (R. I.) shops of the 
Woonsocket Rubber Company, owing to an over- 
production of rubber goods, have been obliged to 
temporarily suspend part of the help in both 
works, awaiting the enlivening in trade. Those 
who remain in the Millville shops will work seven 
hours per day, and those in the Woonsocket works 
will work eight hours. 

Poole & Hunt, Baltimore, Md., have issued a 
finely-illustrated and neatly-bound catalogue of 
gearing, pulleys, sheaves, etc., manufactured by 
them. The lists are very complete, embracing all 
kinds of gearing and pullgys. The catalogue also 
contains several tables giving weight of rolled iron 
per foot, capacity of cisterns in galtons, rules for 
calculating the speed of gears and pulleys, and 
other valuable information. 


The Bridgeport Boiler Works—Wm. Lowe, pro- 
prietor—Bridgeport, Conn., have been favored with 
an unusual and unexpected quantity and variety 
of orders, which will require all their facilities to 
get out in time, which extends into the new year. 
The orders are for the Lowe boilers, with the steam 
superheating drums and the improved front and 
furnace, from parties in three States—Connecticut, 
New Jersey’and Illinois; the Lowe feed water 
heaters, for East, West and Southern States: hori- 
zontal tubular boilers and vertical tubular boilers, 
for power and steam heating, for house building, 
school and factory use; rubber vulcanizing heaters 
and pans for same; melting furnace chimneys up 
to 62'’ diameter, for malleable iron, steel and 
brass ; smoke-stacks for boilers; tanks for factory, 
gas works, chemical works, and for rendering lard 
and for steamboat use, and several other varieties 
of work, which makes up a list seldom on orders at 
one time, and makes these works quite busy. 

The Albany Steam Trap Company, Albany,N Y , 
write us as follows concerning a new filter they 
have just brought out: ** We are at present en- 
gaged in the manufacture of a filter for manufac- 
turing and domestic use. 


By its construction, in 
washing the filtering media, the unfiltered water is 
not used; the operation is to use one-half the 
filtering capacity of water to wash the other half, 
and vice versa. By this method it is impossible to 
get any water into the system of pipes for supply- 
ing the house that has not been filtered, 


, 
And it 
also obviates the necessity of opening or closing 
several valves during the operation of washing, as 
it is done by the movement of one single lever; 
therefore, it becomes impossible for the operator to 
make any mistake in the way of opening and clos- 
ing the valves. This filter is also provided with our 
sand valve, enabling 


us to use the finest sand 


and at the same time be positively sure that it 
>| cannot escape through the valve and get into the 
system of pipes, thereby destroying all the cocks 
and valves in the house system. We think it is 
, | safe to say that this is the only filter manufactured 
1} in the world having this positive assurance. Wedo 
1} not mean by this, filters that have the filtering 
media confined perforated plates, but 
. | refer to filters that are arranged to wash the filter- 
ing media in a loose state, and used either under 


between 





pressure or open to the atmospheric pressure,”’ 
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James H. 
city, 
sen & Wiecher’s Sugar Refinery, Jersey City, N. J., 
of three patent fuel economizers of 768 pipes. 





Machinists’ Supplies and fron. 


New York, Dec. 1, 1886. 

The condition of the pig iron market is without 
new features since the close of last week. The 
demand on the spot has continued moderate, and 
confined to the requirements of small consumers. 
No official announcement has yet been made re- 
specting the basis for next year’s contract, and 
none is expected until about the middle of Decem- 
ber, but negotiations are in progress between the 
furnacemen and their regular consumers as to 
future requirements. 

We quote: For American brands, No. 1 X Foun- 
dry, $19 to $19.50; inferior brands, $17.50 to $18; 
No. 2 Foundry, $17.50 to $18; Grey Forge, $16.25 to 
$16.75. 

Scotch 
mand, with 


Pig—These brands are in moderate de- 
the tendency in buyers’ favor. We 
quote Coltness, $21.50; Glengarnock, $19.50 to $20; 
Gartsherrie, $20.50 to $21; Eglinton, $19 to $19.25; 
Langloan, $21; Dalmellington, $19.50; Summerlee, 
$20.50 to $21. 

Lead—The demand for spot deliveries was moder- 
ate; small lots have heen sold at 4.40. to 4.45c, 
but December deliveries have been obtainable at 
4.£5c., with very little disposition to buy. 

Spelter—Ordinary brands sold at 4.35c. 
and 4.70. for choice. 

Tin—The market ruled steady, but quiet. We 
quote for jobbing lots of Banca, 23v. to 234¢e.; Straits 
and Malacca, 22 70°, cash, and 22.80c., 30 days. 

Copper — There have been moderate 
Lake ingot at I2c., and at this price the market has 
ruled quiet and steady. 


*WANTED* 


“ Situation and Help” Advertisements only inserted 
under thix head. Rate, 30 cents a line for each meer 
tion. About seven words make a line. Copy should 
be sent to reach ux not tater than Wednesday morning 
for the enswana week's ixsue, 


and 4.40c., 


sales of 





als 
“> 
“aR 


Wanted—Foreman with thorough knowledge of 
Corliss engines, competent and sober; state wages 
expected; references. Address M. J., AM. MACH. 

Mech’! engineer—best of references, past experi- 
enve railroad and marine engine work—wants 
situation as master mechanic. Address E. B., AM. 
MACHINIST. 

Position as superintendent or draftsman in shops 
doing engine - machinery building: West pre- 
ferred. A. S. M. E, vate Am. MACHINIST. 

Wanted ghee as foreman patternmaker; 20 
years’ experience; also a draftsman; good refer- 
euces. Address K. K., AM. MACHINIST. 

Machinist foreman wanted, who can handle fifty 
men toadvantage, and increase their production by 
latest improved ways of doing work. Address P., 
care Wilkinson & Co., 352 Atlantic av., Boston, Mass. 

A brass manufacturing company, with an estab- 
lished trade in steam appliances, on which they 
coutrol letters patent, desire to secure the services 
of an energetic man to superintend the manufac- 
ture of above and other specialties in brass. State 
qualifications, habits, ete., and, if found satisfac- 
tory. said party can secure an interest should he so 
desire. Address N. L. Hayden, Quiucy, Tl. 





+ MISCELLANEOUS WANTS. + 
Advertisements «rill be inserted under this head at 
"5 cents per line, each insertion, 


Crescent Boiler Tube Expander; second to none, 
price in reach of all. Crescent Mfg. Co.,Cleveland,O. 

The Crescent Link Belt Coupling; 
new; sample free. 

Light mach’y of all kinds built at short notice 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 


John Lamberty, mfr. telegraph and electrical in- 
struments, experimental machs, models; fine ee 
entting @ specialty. 35S. 5th st., Br’kl’n, E.D., N.Y. 


Special tools and machines for mfg. designed anu 
built to order; mechanical and Patent Office draw 
ings. Weston & Smith, Syracusy, N. Y. 

—— built by contract from specifications and 
nventors’ designs; ample facilities. Cohoes Iron 
Foundry and Machine Co.. Cohoes, N. Y. 


Experimental and new machinery for special 


For Sale—One complete set of Pulley Patterns 
also Patterns for Slide Valve Engines, with adjust- 
able cut-off and without cut-off, for sale cheap 
seerens North Star Llron Works Co., Minneapolis, 
Minn. 


For Sale—The machinery, tools, plating appara- 
tus and raw material of manufacturing establish- 
ment; now working on orders in brass and other 
metals; very low rent, including steam power. 
Address Manfr., P.O. Box, 285, New Brunswick, N.J. 


For Sale—A first-class foundry and machine shop; 
large connoction in saw-mill county ip the South, 
including buildings, Jots, machinery, and mills’ sup- 
ply stock on hand; business will be carried on un- 
til sold ; reason for selling, retiring from business: 
apply at or address Southern Foundry, AM. Ma- 
CHINIST. 


Lancaster, 187 Broadway, New York 
has just completed the erection, at Matthies- 


something | 
Crescent Mfg. Co ,Cleveland,O. | 
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THE DEANE STEAM PUMP C0, HOLYOKE, MASS. 





UPRICHT 
CUSHIONED 


HELVE 
HAMMER | 


Combines all the 
best elements es- 
P sential in a first’ 
class Hammer. 
r Has more good 
points, does 
more and 
better work 
and = costs 
less for re- 
pairs than 





DLEY’ 








any other Hammer in the World, 


BRADLEY& CO. Syracuse, N.Y. 








BEAUDRY'S sec, 


CUSHIONED 
POWER 


The success of our 
machine is the best 
proof of its value. Is 
more like a steam- 
hammer than any 
other, yet has all the 
4 economic advantages 
of a power hammer, 
and is far superior to any. Will work a larger bar of 
steel or iron and turn out more difficult forgings 
than any other hammer made. Guaranteed as rep- 
resented, or no sale. 


BEAUDRY & CUNNINGHAM, 
Boston, Mass. 











THE BROWN HAM MER 
STRIKES A BLOW WITH 

Double the Yelocity That it Raises the Hammer. 

ANEW MOVEMENT! SEND FOR DESCRIPTION 

Knowlton Mfg. Co., Kinz St., Rockford, Ill. 











50 PER CENT. OF “* 










end Ishor saved oy 

veing this solid, strong eu 
rable,quick-working V ist Hae 
the Improved Taper, Pipe and otber 
attachments Sold by the trade 

Send for circular 

MELVIN STEPHENS, Prop’r. 
Office, 41 Dey Street, New York 


time 








io 





FIRE AND WATER-PROOF BuILDING FEL’, 
FIRE-PROOoF PAINTS, STEAM PACKINGS, Boren 
COVERINGS, ETC. 
Samples and descriptive Price List free 
H.W. JOHNS M70, C)., 87 MAIDEN LAN 


weee we 
CHICAGO, PHILADELPHIA, eocniaga 


by mail 


IN. Y 






































Te erry! Bee 
93 Liberdy St. | 44 Washington St- ¥ 
Ka —— — NEW YORK. | BOSTON. 
MPROVED Ml ACHINERY! \irer SFOR YA Ur. 
| PUMPING Cian ILLUSTRATED CAl LOG 









BUILD 


WATER WORK}, 


ENGINES 
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AND 


STEAM POMPONG 


MACHINERY. 


Send tor ?JCutaluwus i rm) oO. “13. 





THE HENDEY M 


SHAPERS, PLANER 


ACHINE COMPANY, 


TORRINGTON, CONN. 


S, LATHES, DRILLS, 


and SPECIAL MACHINERY, 


SEND FOR CATALOGUE. 





petition. 





proposals 
Address 


or 





16 Candle-Power Lamp. (Half Size. 


THE WESTINGHOUSE ELECTRIC GO. 


OF 


PITTSBURGH, 


Manufacturers of Isolated Incandes- 
cent Plants, and Contractors for Cen- 
tral Stations. 


It is believed that the advantages 
of our system place us beyond com- 


Capital investing for dividends will 
do well to close nocontracts until our 


are considered. 


THE WESTINGHOUSE ELECTRIC CO. 


Pittsburgh, Pa. 


WESTINGHOUSE, CHURCH, KERR & CO. 


17 Cortlandt Si., New York. 









f WARRANTED 
| rhs 


THE M. T. DAVIDSON IMPROVED STEAM PUMP, 


MANUFACTURED BY 
D avioson Steam Pump ¢ OMPANY. 
PRINCIPAL OFFICE, ' 77 LIBERTY STREET, N.Y. 
NEW ENGLAND OFFICE, 


MADE FOR ALL 
SITUATIONS. 


51 OLIVER STREET, BOSTON, MASS. 








Established in 1 874. 


“CLEVELAND TWIST DRILL CO. 


2t and 26 West Street, Cleveland, 0 
101 Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 








GUILD & GARRISON, 


BROOKLYN, N. Y. 


STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS. 





SEND FOR CATALOGUE, 





SPECIAL SALE. 


118in.x 6 ft. Engine Lathe. 

1 16in. x 6ft. Speed Lathe. 

116in. x 6ft. Speed Lathe,with milling attachment. 

Small Speed and Engine Lathes, Shapers and 
Drills. 

1 Iron Frame Saw Table. 

16in. One--ide Moulder. 

1 80 in. Grist Mill. 


Anvils and Vises. 








A SPECIAL IMPORTATION. 





JUST ISSUED. 


Zand-book of 


NEW EDITION. 
ROPER’S d and Marine E 
Containing a description and illustrations of every 
description of land and marine engines, $3.50 post 
paid. Roper’s . ractical Hand Books for kugineers 
and Firemen. Catalogues free. 
Saw ane MEEKS, Publi sher, 


Philadel) Iphi a, Pa 


2 Ouaul’ 


neines 


Ta 
wad ngines, 
1 ar 


Cor. laut 





§. E. 


nd 10th Sts. 





COOKE & COMPANY, 
22 Cortlandt St., New York. 
Agents for Wiley & Russell’s Screw Plates, 
Bo.tcutters, Etc. 


ce IN WRITING MENTION THIS PAPER. 4g 
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Boring and Turning Mills 


MADE BY 


BETTS MACHINE C0. 
WILMING TON, DEL, 


NOTE THE FOLLOWING ADVANTACES. 


Positive feeds, no friction. 

Spindles entirely independent, can be moved simul- 
taneously in Opposite directions with different 
grades of feed 

Spindles not round, but of such shape 
ready adjustment for wear. 

Great range of feed and abundance of power 


as will allow 
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NICHOLSON | FILE COM PANY, Sole Mfrs of | REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL poa. 








3 No, INCH. PRICE. INCH.  PRICB 

£° ree, ere + .- 24... $1.35 

53 9 7% ~ 9 r 

| Ls 2 Sh ces 40 «11... . BG... 1.4 

| eet Bucs er a SS ee. 

Sa 4... es BD 1... ES 

Pes 65..... |. Sn oe ey eee 

SER Siteve 1e.;.,. 6 16:...06.... Bee 

. | i) aon. = ae W....8. os Se 

FILES and RASPS Having the Increment Cat. also, FILERS’ TOOLS and SPFCTALTIES, | a3 8.-+-. 194... | 4 oe ms es 

The at i!lustration represents a device in which files may be held for service in surface filing, and while in this coudition | on L 8 6 vee Bel 

READILY SPRU NG, ta otder to aive wt the will of the : erator, 5 or mw *xity to tl : working face of se tt eee & 1 Set to 2in, 7.80 Full Set....81.1¢ 

way with unnsual care to obtain atrue convexity or “belly” to file sides, and in fact renders gre at service by enabling the oa ~“ Tar ~ + - il . 

Spaliser to eles the in'ts fae tll capacite C.W. LeCOUNT. South Norwalk, Conn. 





SURFA FILE HOL DER Ne 4, Adapted to Hold Files 12, 13 14 in. Long 3 ag 
t A CE Oo. . day € oO old | ere ae g WALKERS 


MANUFACTORY AND OFFICE - - PROVIDENCE, R. 1I., uU. s. A, TOL HOLDEP 


For holding drills‘ 


and reamers for 
lathe work. Pre- 
t vents breaking or 


slipping. Can also be 


CUPOLA 


ae Polishing 

















Frame. 








ON WHICH TO RUN 
used for drilling and reaming 
WOODEN POL- 


holes by hand, aul for reaming holes 
HE STANDARD nder drill presses, *tc. Made with double handle ISHING WHEELS. 


when required) WALKER MFG. CO , Cleveland, Ohio. bo aptegn c¥ 
Lynde’s Pat, 


Po Safety Valves, | 


Adapted to all Boilers. 


J. E. Lonergan & Co., 


Sole Owners and Manuf’rs 
PHILA., PA. 















BOILER FEEDER FOR ALL ~CLASSES OF BOILERS. 


OVER 85,000 IN USE. 
Sena for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR C0. 


OFFICE, 33 INDIA WHARF, BOSTON, MASS 
Ribbon and Rubber eee Stene its and Supplies, 


HE NEW “GRESHAM” PATENT uo. coon wns = 
AUTOMATIC IN J ECTOR = Tre NOGSSON A PETTSII.Co. Oeie eae ccoriate 
RE-STARTING CONE PULLEY BELT SUIFTER. 


“Invaluable for use in Traction, Farm, Portable Marine nt | 
Stationary Bolers of all kinds, No ba ines required. Water supply | 
very diXicult to break. Capability of restarting automatically, | | 
immediately after interruption to a“ ed from any cause.” 







































\ S 
yesven’.¢ Ley \I | ll \\ Emery Wheeis, Crinding Machinery and Tools, 
- 7 VU N and Polishing and Plating Goods 


of ali kinds. 








With this device, Belts on Cone Pulleys can be shifted as easi.y as from 
tight to loose pulleys. Saves time, annoyance and wear «n be Its. 
Dispenses with Belt ‘ Stick.” 


SENT ON THIRTY DAYS’ TRIAL. 


Satisfaction guaranteed. Send for Circulars and prices to the man 
ufacturers or their agents 


MANUFACTURED BY 


SEND FOR CATALOCUE. © RELIABLE AND CHEAP. 





Sole Manufacturers in the United States & Canada, (i 7 } POST & COMPAN Zz. CINCINNATI, 0. 
NA THAN MANUFAC TURING Co. oH) | | : MACHINERY AND RAILWAY SUPPLIES. 
92 & 94 LIBERTY ST., NEW YORK. EE os “ hi ina t “4 “hy imited), 4 i ‘hil Za ‘pha - gf tg Eng a, 





Pittsburgh. .H Besly & Co., Chicago. 


P.H.& F.M.ROOTS, g MFRICAN EXHIBITION, Sa TT 
PacREM-BOOTS. AMS wbon re / HLL ULANKE & 6, tw ws MAOHINERT 


will represent and exhibit A WE: R 1 iN | Screw Cutting Engine Lathes, — oe Pipe Threading 
MANUFACTURES and INVENTIONS, In- . a . Bai 

clusive charges, $50 upward, and Commis-| Machines, Serew Machines, Chucking and = Boring Machines, Bolt 
sion onvesults, Full particulars furnished | 


ts ‘Threading Machines, Planers and Shapers, Milling Machines. Upright 
JAMES H. LANCASTER, ‘Drilling Machines, Boring Mills, Steam and Belt Hammers, Ete., Ete. 


Consulting Engineer, 187 BROADWAY, NEW YORK. 42 OLIVER ST., BOSTON, MASS. 


ROOTS’ NEW ACME HAND- BLOWERS. FOR SALE. 
















































Slow-speeded, Force-blast. Durable 
eccrine 9 ll : SE CON D - H AND LA ACHINERY.. STEAM ENCINE, ETC. ce? ae SCREW-CUTTING, CENTER, DEPTu, 
Roots’ Foundry Blowers, Gas Exhausters, etc. I No. 5 Diamond Emery Grinder. | DUBOIS” Weisbach’sS'cam Enaine, 8voctotin, $500, | ANGLE AND | TWIST DRILL GAUGE. 
120i trentice Drill Press | : one SHOU 2 maS ¢ stea . 4 . 
8. S. TOWNSEND, Gen, Agt. * CORTLANDT ST., 20 in. Bickford Drill Press CL ene Bio clone ccidtn 1222 3 0 Fine Machinists’ fools, B, BOSTCN. MASS. Send for Circular. 
[EW YORK. 115i ; ft. bed Engine Lathe. | CLERK’S Gas Ene w 12mo. cloth ‘ 2 Ht 
COOKE & C0,, Selling Agts, nape Ae ad | GRIMSHAW'S “Steam “Engine Catechism, EM:-RY WHEEL Toot GRINDER. 
In Writing, Please Mention This Paper. i 13in. x 5 ft. bed Engine Lathe M Aw'sc i ~ ae Modern Marine Engine ae SPRINGFIELD 
s ve es ode are pines we 
ALL THE ABOVE ARE IN GOOD ORDER AND |” folio. one half morocco ..... wo! 55 — i 
ARE BARGAINS, SINCLAIR'S Locomotive Engine, £2mo.cloth, 200 > STYLES Uae p SLUBAE EMERY 
Also News, l2 and 14 Sp Swing Foot or Power | THURSION’S Stationary Engines for Elec- AND Wheel 
Lathes, our own make tricity, &vo, cloth ~ 2 00 gts 
Send for our New Catalogue TROWBIIDGE’S Sti itionary ‘Steam Engines. SIZES Co 
4 SEO ROLE o cee a'oee OTe 2 50 ° 
SEBASTIAN, MAY & CO, aarp 
No. 167 West 2nd Street, Cincinnati, Chio. VENTILATION. | eae Spring 
BALDWIN’S Steam Heating for Ventilating, aera. field, 9 
| re VE COMER cn cae ciewen act daes Skea e 2 50 
| * WRITE MASS 
P, BLAISDELL & CO. L D f Y E f li i | LEED'S Treatise on Ventilation, 8vo. cloth... 1.50 
Sicniasiemnn of ll rica é our ngine y lt ers eed Pt a? =" Breathe and Ventilation, a FOR 
oOo, So: PAPA Pree rere ere eee ee ~) Ves ustrated Circu . — - 
achinists’ Tools perfectl in power d | REID'S vi ae 3 in American Dwellings, ee fol ae 
ry ¢ Vs ga an | RVO, ‘ ot 1 a ee 1 nO RR A ER NP = = = 
WORCESTER. MASS. f save oil by using our Patent | W IL es S Practical Mine Ventilation, 16mo, | 95 | Patented : e 
Automatic Sight Feed Lubri- | sae ae ™ 424° 
cators, showing oil as it | q ublished and for sale by Sept.25, 2 2 
enters, drop by drop. | John Wiley & Sons, !5 Astor Place, New York. ; 2a 
Catalogues and Circulars Gratis, 188%. A 5 











BEMENT, MILES 6 (0. The Seibert Cylind:r Oil Cup Co. 


PHILADELPHIA, PA. if. A. ROGERS, Agent for New York. FOR SALE AT A BARGAIN. IORTHINCTON 


BUILDERS OF 
19 John Street, New York. Fine Water Power on Raquette River small 
METAL-WORKING MACHINE TOOLS, Foundry and Machine Bhop. with @aske and Dat PUMPING 
terns. Agricultural Region. Saw Mills and Tan- 
IMPROV E D— ore SW thin vany - ach. ‘Shop Scamas a re ‘ ialty M AC H i N E R 
DUPLEX STEAM PUMPS. of moter whee - pacer power rk mecninery ane 
) repairs L%XCe t rallrone acilities Gor 
APTED FOR ALL PURPOSES. SITIVE IN ACTION, wate aad 3 cpap ] ind included. Wiil be sold HENRY R. WORTHINGTON, 


at half its value to close an estate. Full particulars 
on application. Wead & Paddock, Attys., Malone, N. Y 





FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND 
CAR BUILDERS, 











eset 


ea 
| 199 Liber‘y St., 


NEW YORK, 












‘oh nh baal 
eee 











Boston, TP retains ch, Chieago, 











for S. Ashton Hand Hand’s Twist Drill Cleveland, Louis, 
MACHINE \ g NEW YORE BICS LIST Mig. Co., Grinding Attachment. san brane shed 0. 
SHOPS, Readily attached 


Toughkenamon, 





toany grindstone 
emery or culter- 
grinder. Grinds 
right and left 


ROLLING MILLS, 
STEAM FORCES, 
SHIP YARDS, 
BOILER 
SHOPS, 
BRIDCE WORKS, _ ihc. 
ETC. : Lie 3 Aa Pe af —_ aT beets 










hand drills from 
86" diam. down 
to smallest sizes 
made. PRICE, 


SEND FOR 
Illustrated Catalogue. 























AMERICAN 








0 8 y 
TS wf. ~HARRISON SAFETY BOTER WON 


POx 








4 539 A VALUABLE BOOK for EVERY 


: EA STEAM USER AND ENGINEER 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers ot 


WATER-TUBE BOILERS, 


St., GLASGOW. 30 Cortlandt St.. NEW YORK, 


Rots NEW WATER-TUBE STEAM BOILER 
SAFE! ECONOMICAL! DURABLE! 


For ILLUSTRATED CATAL’ ‘UE oF New BoILeR, ADDRESS 


_ ee & ROOT MANUFG. CO. 





107 Hope 








—28 CLIFF STREET, NEW YORK. 
SELLING ACENTS, 
A. B. ENSIGN, Roe hester, New York 
FISKE, 41 Johnston Building, Crnotgeets. Ohio 


A. 
=< WILLIAM H. SMITH, 11h Dearborn Street, Chicago, Il 
D IEL KELLY, 51 N. ith Street, Philadelphia, Pa. 





= TERKS LG id Streer, Detroit, Mich. 
™ & HA Erk ° E. teres 4 29 | Mason Building. _Boston, _Mass 
——_OUR———_ 
may WATER-IVBE BOILERS 
ARE 
UNSURPASSED 
FOR 


SAFETY, 
ECONOMY 4x0 
DURABILITY. 


MAIN OFFICE, 
New Brunswick, N.J,. 
BRANCHES: 
49 NORTH 7th St., Philadelphia. 
36 CORTLANDT ST., New York. 
60 OLIVER ST., ~ Boston, 





BOILERS, BOILER FRONTS, 
BOILER FURNACES, AND 

A 

Z\ MADE AT THESE WORKS 
= / BEFORE BUYING STEAM 


PLANT. SEND FOR HISTO- 

RIES OF STEAM BOILERS 
AND FFED WATER HEATERS 
(FREE) ON MENTIONING THIS 


WM. LOWE, 























1886 


DecempBer 18, 


MACHINIST 
A FAIR OFFER. 


If you will put a JENKINS BROS. VALVE, on the worst place you can find, where 
ou cannot keep other valves tight, and if itis not perfectly tight or does not hold 
Steam, Vils, Acids, or other fluids longer than any other Valve, you may return it, 

and your money will be refunded. 


IF YOU WANT THE BEST, CALL FOR * JENKINS BROS.”’ VALVES. 


STEN RIN SS BRO S., 
71 John St., New York. 13 So. Fourth St., Phila. 79 Kilby St., Boston. 











Oneida Steam Engine & Foundry Go. , Oneida, N. Y. 


DRILL 


Manufacturers 


of all kinds of LATHE 


CHUCKS 





AN De 
Under Westcott’s Patent. 


— Little Giant Improved. 








| No. 00. holds 0 to ¥% inch. 
2 se Fs) eee 
oe “ ( oe 
SEND ATALOGUE. a 1 sos ‘ tae | Sarees 
FOR ie eg 0 to 1 \ARROVED 





The United States Mitis Company, 


26 BROADWAY, NEW YORK. 


\s prepared to issue licenses for the use of patents covering processes for the production of ‘‘ Mitis 
Castings” in wrought iron and steel, and furnaces for melting and heating. 


* Mitis’’ Castings retain In every respect al! the valuable qualities of the wrought Iron and 
steel (scrap) from which they are made. Do not require annealing. Can be welded 
and worked under the hammer as well as the raw material. 


W. F. DURFEE, Ceneral Manager. 


EAGLE 
ANVIL 
“34 WORKS, 


Trenton, N. J. 





ESTABLISHED 1851, 


THE HORTON LATHE CHUCK. 


B- 
SS 










The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 





The Eagle 
Anvil. — Best 
Cast Steel 
Face & Steel 
Horn. Better 
than any Eng- 
iish anvil. 
Full war- 
ranted and 
lower price. 





THE E. HORTON & SON CO. 


Canal St., Windsor Locks, Conn.. U. S. A. 


| [la pcs VTHENBLE AT 
| Crean Oita ff ewe St 
at 


NG Wey 71, OH/0, 





William Barker & Co. 


Manufacturers of 
IRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 
N'rCulvert, Cincinnati, 0- 


‘aT fal nt 












Send for circulars and 
prices. 











E. P. B. SOUTHWORTH, 
94 Exchange street, Rochester, New York. 
Indicating Engineer and Mechanical Draftsman. 
Correspondence solicited. 





ECONOMICAL STEAM BOILERS 


A SPECIALTY. 


Poud Gugineeriug Co. 


CHAMHD AORN 


For Hand gna, Power, 
6”, 8’ and 10” Stroke. 


Adapted to all Classes of Work 
to their capacity. 


SEND FOR 


Sr. Louts, 
PRICES, 
' 


Mo. 











IW.COLBURN & Co. rye ttt 
FITCHBURG, MAS : Y 


Loh 10,0 MAIN S87 


4 
tel ey 


: 3 be Z CIRCULARS FURNISHED. 
BOYNTON & PLUMMER, 


Worcester, Mass, 


A © INCANDESCENT 
PRICES| ANSTATING | MACHINES. 
















a 





SEBASTIAN 
MAY & COMPANY'S 


Improved Screw Cutting 


Foot or Power Lathes 










Catalogue of Lathes, Drill 
Presses and Machinists’ Tools 
and Supplies mailed on apph 
ka cation. Lathes on Trial. 

167 W. Second St.,Cincinnati, 0. 


FORBES & CURTIS, 
BRIDGEPORT, CONN. 
Manufacturers of 


The Forbes Pat, Die Stocks, 


Fower Pipe Cutting and Thread 
ing Lk Reg Cutting-off Ma- 


WHY THIS 16 PUT HERE! 
interested in raising water or Other 
liquids by steam power, we wish to call 
fee THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. PRICES LOWER THAN ANY OTHER 
Zw More Efficient, SI Simple, Durable, and more Economical, both as to running 
7 Rol fe fond oon ee ae (Bae gn Rena A oe Leg scriptive Book containing Full Particulars, Reduced Net 
19th & Buttonwood Sts. 
kRPwPATEN T 
‘al Drilling Machines, 
Radial Drills, Multiple Drills, 
HAND DRILLS. 


For the reason that if you are 
your attention to the NEW PULSOMETER, 
xpenses and repairs, than any other Steam’ Pu ump. 
PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 
Manufacturers of 
VERTICAL DRILLS, 
for ILLUSTRATED CATALOGUE. 





SEND 











we her 5.35 
eae: SCALES, 


Patent End Graduation. 
e invite comparison for accuracy with all others. 
Every Scale Guaranteed. fend for List 


CCFFIN & LEIGHTON, SYRACUSE, N. Y. 





chines, Ratchet Drills, W 

Special Machinery, etc., etc. 

WRIYVE FOR CATALOGUI 
Mention Paper. 












SMOOTH 
INSIDE & OUT. 








THE ELLIOTT (Which always was good 
Send for DRILL Has Recently Been 
PRESS Much Improved. 








Particulars. 


“Ratoensan's $A At ting Meta ig 


For Piston Rods, Valve 





N LLIOT EWTON. Stems, etc., of Steam En- 
STERLI e E T N MASS no S, Pumpa,ete., adopted 

and in use by le ading en- 
INEW FENCINEERS’ UW RENCH. gine ouilders, mills, iron 


works and steamship com- 
panies all over the world. 
Also flexible tubular metal 
packing for slip joints on 
steam pipes, and for hy- 
draulic nressure 


Bolster prevents screw from springing, or becom- L. Katzenstein & Co., 
ing loose. F e rrule is s long, mea and strongly riveted, a 
357 West Street, N. Y. 


Barnes’ Pat, Upright Drills 


“ie T. NOORE, 
20-inch Swing, with both 
Worm and Lever Feed. 





r screw turn easily. 
112 ‘tae Street, New York. 








NCINNATI 


J. A. FAY & CO. ti Vek, 


BUILDERS OF IMPROVED 


WOoD- “WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Moulding, Tenoning, 
Mortising, Boring, and Shaping, 
etc. 















Variety and Universal Barnes’ Pat apie # athe 


15-inch s wing, 6-foot or 8-fout Red 

KERS. These machines are made a specialty 

in our factory , they have Steeped 

10t founc n othe ct *s in thi 

Band, Scroll and Circular Saws ported RY Me ag Regge 4 
Resawing Machines, Spoke and purchase, or know more about this 
Wheel Machinery, Shafting, Pul- class of machines, to seud for full 


Bleys, etc. All of the highest 
: ~ Standard of excellence. 
W. H. DOANE, eae t. D. L. LYON, Sec’y. 


MACHINERY, TOOLS and SUPPLIES. 


Complete Outfits for 
MACHINISTS, BLACKSMITHS, MODEL MAKERS, JEWELERS, ETC, 
Lathes, Planers, Shapers, Drill Presses, Emery Crinders, Milling Machines, Bolts, Screws, 


Washers, Belting, Packing, Waste, Twist Drills, Taps, Reamers, 
Cold Rolled Shafting, Hangers, Files. 


: tion and prices. 
© W.F & JOHN BARNES CO. 
1995 MainSt., Rockford, Ill. 











SEND FoR ILLUsTRATED Prick List oF METAL-WORKERS’ TOOLS, ALSO WOOD-WORKERS’. 





TALLMAN & McFADDEN, 1025 MARKET STREET, PHILADELPHIA. 
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D, SAUNDERS” SONS, 


Manufacturers of 


Pipe Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 
ww Steam and Gas Fitters’ Hand Tools. 


ets i tahak. YONKERS, N. Y. 
PUNCHES & (HEARS | vite, PATENT CHUCK JAWS. Morse FLEVATOR Works 


Three sizes. Price per set of 4 Jaws,$40, 
$48, $56. Bolted to lathe face plates, MORSE, WILLIAMS & co., 
they make best and cheapest chuck in gyecogsors to CLEM & MORSE, Builders of all Einds of 


Improved | 
) the world address orders, § | | 
Horizontal HILL, CLARKE & CO., Boston and St, Louis, PASSENCER AND FREIGHT 


FULL PUNCHES. | wa TAN Ne MERADDES: Pinions Pa, a ae ore 
LINE OF or WM. BINGHAM '& CO., Cleveland, Ohio, ey f 5 pe _ ay 
—_KeEerersmem eat A 


BOILER -SHOP TOOLS, © ¥. het eam © 


) IRON WORKING. 
THE HOUGH TWIST DRILL POROUS NACHINC MGS | Acer. 


Morse Twist Drill and Machine Company, New 2edford, Mass. | 
? Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Sages 








DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 











HILLES & JONES 


WILMINGTON, DEL. 
















































Automatic Hatch Doors 
A SPECIALTY. 
Send for Illustrated Circular. 











Grinds Drills 






























5 ; ‘HERRY ST. - 
ghee gi aie aA AVAL Me | Iron Planers — a on anges : 
’ ., . Sima a aaneC eee peeinpaaeere santa OrkKs, Frankto AV .5 B 

+ GRINDER ‘ e)sies PRESS. A Specialty. and Shackamaxon Sts., 
heal C" Sey aed PHILADELPHIA, 
>» The SPECIAL CLAIMS made BEECHER & PECK, fore). iP 140 Union St. N.Y. Office, 108 Liberty dees. 







for this Tool are its 





Worcester, 


| Vi ACHINER Awe ” VOLNEY W. MASON & CO., 
: ow ‘ 7 > = ’ J | 
For Reducing and Pointing Wire, FOX. TURRET & SPEEDLATHES °°" . ya Pe Be a toagy la ite 





Simplicity, 
@Ease of Operation, 
Low Price. 





Especially adapted to pointing wire rods and 
wire for drawing. 





AND 





ANY ONE CAN USE IT. 





—MANUFACTURED BY—— 


, Warner & ough Machine Co. 





For Machines or information, address the 
manufacturer. 


5. W. GOODYEAR, Waterbury, Ct. 





and CONSTRUCTION RECORD, 

FINISHERS’ ; AN ILLUSTRATED WEEKLY DEVOTED TO 
ENGINEERING, ARCHITECTURE, CONSTRUCTION, and 
‘TOOLS, | SANrrarion, of special interest to Civil Engineers, 


Architects, Builders, Contractors, Water and Gas Com- 








j Pu —E ang BRASS | 74 SANITARY ENGINEER 



















= ST. PAUL, MINN. GACE panies, Plumbers, Steam and Hot. Water Fitters, Man- 

: P MACHINE, avers of Public Institutions, Municipal Officers, and all 

ee u : P ? lL, versons building o erestec »hie yrovements, 

Manning, Maxwell & Moore,| Tallman & McFadden, WORKS. | “Published Saturdays at 140 Willem Street New Vert. 
111 Liberty St., New York. | 1025 Market St., Phila, WATERFORD: | $4,00 per year. 10 cents a copy of newsdealers. 
N.Y. frial Subscription, taree months, One Dollar. 
























OVERFLOW 


HALL’S 
Patent Automatic 


INJECTORS. 


SIMPLE and RELIABLE. 
=k 2 Lbs. to 150 Lbs. Steam. 
DELIVERY 20,000 NOW WORKING, 












F. E. REED, 
= Worcester, Mass. 













293 
» Washington St. 
NEWARK, N. §. 


i > T 
NGINE Lathes, Hand Lathes, Foot Lathes, Uprigh 
TES OF Drills and Milling Machines. Agents, Manning, Max 


Z well & Moore, 111 Liberty Street, New York. 
MACHINISTS ~ 
BENCH LATHES, The Almond Gouplin: 


also A new quarter tum 
WATCH & SPECIAL MACHINERY A motionto replas 
. E\ quarter turn belts c. 
bevel gears. 
T R, ALMOND, ta , 
83 & 85 Washington Street. 
BROOKLYN, N. Y. 


STEAM SPINDLE 
















Hall’s Engineering Co 
112 John St., . . New York 








NEW AND IMPROVED 


ENGINE LATHES. 


*. THE MULLER MACHINE TOOL CO. 
E 7179 West Pearl St.. CINCINNATI, OHIO, 
Sena tor Cuts and Prices. 








SEND FOR CATALOGUE, 











NOISELESS,. 








WHAT IS SAID OF 


DIXON’S AMERICAN GRAPHITE tl Ag I Ay 
=ARTISTS PENCILS = RIGTION JAS. HUNTER & SON, 


North Adams, Mass. 


BEVEL GEARS, BOILER FEED PUMP 


! Cut Theoretically Correct. SS MADE BY 
For particulars and estimates apply to F; —* M. R. MUCKLE, Jr. & 00. 


BREEMER, 5206. PHILADELPHIA, 


; Machinists, 
440 N. 12th St,, Philadelphia, Pa. 
IZES TO SUIT 
STEAM PLANTS, 


UP TO 800 H. P. 

















id Na | I PY i 








MANUFACTURED BY 


: JOS, DIXON CRUCIBLE CO., Jersey City,N.J. 











L. §. STARRETT, 


Manufacturer of We find them equal to any we have yet 


used, Pancoast & MAULE, Phila. 












ATHOL, MASS. 
SEND FOR FULL LIST 


«*, It will pay every reader of this paper to send 
16 cents in stamps to the JOSEPH DIXON CRU 
CIBLE CO., of Jersey City, N J.,forSamples. By 
7] x. Pree bere. | Greer ey mn y )} mentioning this paper, they will receive Pencils 
fa W | worth double the money. 





\JFINE TOOLS | Oe es Pe Se ekncons. 















A natural product taken from our own mines, Unlike any of the 


artificial Compounds or manufactured products heretofore on the ‘ 
market, We guarantee its success if directions are followed, or ask ~ C YOUNG & co Worcester, Mass. | 
no pay. aon 8or 10 pounds oe Se ton of iron required to purify the s . ey Manufacturers of | 
iron, and will more than pay for itself in keeping the cupola clean. E 4 
ngine Lathes, Hand Lathes 
b] 9 


spe bese flux for somuery work 2 piso used in redaction and refining 
of silver, copper and lead. sed by glass manufacturers in makin , aa cc © , cTre LP fe 
THE BEST opaque ‘ware. Used by chemists in making hydro-fluoric acid for FOOT POWER LATHES, SLIDE RESTS, Etc. i= 


etching ornamented glass- Can be used in manufacturing steel bs 


Send For CirculaR 





the basic process 


THE EVANSVILLE LEAD AND SPAR MINING CO. | 
Successors to B. BURBANK & CO. oe Ee, om A | 

Send for circular, prices and experience of users, EVANSVILLE, IND, oF "Hl Ves 
pes cole & Burnham Co, | 
- - =, The Eaton, Cole am Co, 


82 & 84 FULTON STREET, NEW YORK, | 
Manufacturers of 

; PIPE CUTTING and | 

&. THREADING MACHINES, | 

Operated by Hand or Power. 


FrorTrrin Gs, 
VALVES, PIPE, PIPE TOOLS, | 
and all styles of | 

Iron and Brass Goods 
For STEAM, WATER and GAS, 


























Steel 








PPUSIOd 


| 

| 

| ! 

| Has greater range than any other two ratchets made, and 
}at the price of one. Send for circulars. 


} VARIETY MACHINE CO., Warsaw, N. Y. 








Philadelphia, Pa. 


Made in Three Sizes. Cutting Pipes % to 6 inch 


FOR HAND OR POWER. 
Don’t you have sufficient Pipe- 
Work about your Mill, Factory, 
PANCOAST & MAULE, 





| Address MASON RECULATOR CO. 


22 Central Street. Boston, Muss. 


= f co# 
—_ = =f 


VIEW OF FACTORY. BRIDGEPORT, CONN. 


Mention this paper and write 


er Shops to make a powerful, 
convenient and wery compact 
Pipe-Cutting Machine soon pay 
us for particulars. 


for itself, providing it could be 


“ECLIPSE” Pipe-Cutting Machines 
had at a moderate price? 



























IMPROVED M 


MIAFTING, 


Impro 


PAMPHLETS, 








STEAM HAMMERS, PUNCHES and SHEARS, 
BENDING BOLLS, 


OFFICE AND WORKS, 


WILLIAM SELLERS & 00. INCORPORATED 


Engineers and Manufacturers of 


ACHINE TOOLS ror workixc IRON AND STEEL 


LATHES, PLANERS, 


DRILL and TOOL GRINDERS, Ete., Ete. 


PULLEYS, HANGE 


ved Injectors for Feeding Boilers. 
PHOTOTYPES AND PRICES FURNISHED ON APPLICATION TO 





AMERICAN MACHINIST 


tS, COUPLINGS, Ete. 


PHILADELPHIA. PENN. 





DecemBer 18, 1886 








SOUTHWARK FOUNDRY & MACHINE CO. 


| PHILADELPHIA, PA. 


General Machinists, Founders and Boiler Makers. 
Heavy Machinery of all kinds a Specialty. 


, UNIVERSAL RADIAL 
I eesececctaetireteamas |) |= RADIAL DRILLING MACHINE 


eee lat KNOWN. = THREE DESHGNS. SIX SIZES 
iable to get out of 


oder. Will lift water 25 










waEM BODY ALL DESIRABLE FEATURES 











dD 
Bar 


Giate 








Twin, Boiler, Spacing, 


Steam-Driven 


Punches and Shears, 


Power Cushioned Hammer. 


Send for new Catalogue. = 


ouble, Single, Angle- 
» Gang. Horizontal, 


«. Multiple, Belt and 


Over 300 Sizes. 
ALSO, 


FEM 


c ve 





feet. Always delivers 





: 00 
Tat Longe Ausstarten Co, 2m ycivian te ea : 


a heater. Manufactured 
and for sale by 











48,50,52 & 54 
Raudolph St. 












ti { JAMES JEVKS & C9, SEYM U~’S 
| : Detroit, Mlea.| Ding - Wrench Atta: hment ) ) > 
eee CANINE OPIS Swen BY 
NEW <i ' i ee fp FOR 
| and Supplies sent free to any address on receipt of Ten Cents > Uf Monkey 


| in stamps (for postage). 


CHAS. A. STRELINGER & C9, ves Detroit, Mich 


Wrenches. 





er 














Greenwood’s Universal 
Planer Chuck. 


For Straight, Curved (Concave or Convex), or 
Angle Work. Used onany Planer with Cross- 
Feed tor Links, Wedges, Keys, ete. Lidispen- 
sable for Locomotive Builders and Master Me- 
chanics. Circulars with tull description on application 


PEDRICK & AYER, - _ Philadelphia, Pa. 















DEAR SiR: 


in our shop 
for work 
Planer. Your: 


latter part of 1884, is re 


Hoyt & BrorueR MANUFACTIURNG COMPANY, 


Aurora, Ills., 


E.A. WALKER, 


75 Laurel Street, Philadelphia, Pa, 


The Combini ition Planer we purchased of you the 
i rarded as one of the most satisfactory tools 
Is exceeding giy well made and has a wonderfui range 
It gratifies us to add this merited testimonial to your 


Ss respectfully, 
C. L. HOYT, President 


April 17, 1886. 









‘SUN 
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WATSON & STILLM:N, 


204-210 E. 43d St., 








—! iy Machinery 
5 Al | wey NCHES, 
a Oo ACCUMULATORS 
B =| - mn 
. 5 5 -4 FITTINGS, 
hee Voulk Elevators, Ute 
a 
= | 
P| 
” 


LATHES, 





















mplest (uuter 
ABLE F 


ay 





loo iS CHICAGO New York 


13 1017 So. Jefferson St. 








ta) To lana Hons | 


alan BEL MACHINERY Ca | NEW HAVEN MANUFAC’G CO. 


PLANERS, 
DRILLS, 

— SLOTTERS, 
Rte, 








‘ 





New Haven, Conn. 


New York. 

















For Planing Mills, Furn 


io actories, (Cabinet Work 
lustrated Catalogue to 


45 WATER ST., 
FITCHBURG, MASS, 





ween WORKING MACHINERY 


ture, Chair and ¢ abinet 


and General Wood-Work 
ing. Send Stamp for L- 


Rol!stone Machine Co, 


DouBLE CYLINDER, 
with improved pat- 
ent friction drums, 
i. especially 
for bridge 


8 


quarries, mines, etc. 


J. S. MUNDY, 





sus.aine tin 
in .ew Yorkand N J, 










OSGOOD DREDGE CO, - ALBANY, N. Y. 
RALPH R. OSG0 1D. Pr's JAMES H BcRSSING, Vice-Pres. 
JUHN K. HOWK, Scretary and Treasurer. 
Manufacturers of 
bivttawnG 
MACHINES, 


REDGBES, 
Excavators, 


ERRICKS, 














Etc., Ete, 


Of any power and 
Style. SiNGLE AND 


adapted 
building, 
dock building, pile 
driving coal hoisting, 


Newark, N. J. 


This patent has been 
S. Courta 





THE GARDNER GOVERNOR 


Over 45, 000 in Use. 












OF STATIONARY AND 
PORTABLE STEAM 
ENGINE 


ue 


tion or no sale, 


ADDRESS, 





QUINCY, ILL. 


ADAPTED TO EVERY STYLE 


Warranted to give satisfac- 


FOR CIRCULARS AND PRICES, 


" The Gardner Governor Co, | 


J. WENDELL COLE, M. E. 


Manager of Fennsylvania 
Southern Bes oe and the 
est for 
DETROIT PMI bh) WHEL (0 oe 


Address, Box 84, Columbus, O., or GRIPS any size pipe or round iron from 1-4in 
P. 0. Box 152 Chicago. tol 14in Send for Circular, 


eee, “ 
Hart's Corundum-Emery Wheels. | ARMSTRONG MFG. C0., 


The Lane & Bodiew Co. 


MANUFACTURERS OF 


Automatic Cut Of Engines, 


from heavy patterns and of unexcelled 
workmanship. 










Bridgeport, Conn 








rEEL Borters, FEED WaTER HEATERS, 
SHAFTING, PULLEYS N GEARING. 
THE LANE & BODLEY CO. 
East side John, cor.Water, 
Cincinnati, O. 





FOR SALE CHEAP. 


Two 35 Horse Power Demphield Boilers, 
One 10 Hiorse Power Lorizontai Tubular Boiier. 


‘Two 27 Ilorse Power Vertical LBoilers - + New. 
One 25 Iliorse Power Ilorizontal slide ee Engine, 
One 20 Horse Power llorizontal Slide Walve Engine. 


REMINGTON MACHINE CO. Wilmington, Del. 











THE v = 

it e »s | 

== E # 

2% a 

ze lo @ 

= & : 

Adapted to rapid work withsmall  ® b | Za Be 
drilis. Its extreme senrsitiveness fo) 
prevents clogging and breakage of oF G 
drills. Has aswitching table with Le 


attachment for center drilling = lu- 
stantly 











adjustable to different 
lengths of work. Over 200 already 
inuse. Send for circular. 


DWIGHT SLATE, 
Hartford, Conn. 











Will not Warp. 
Will not burn off at the ends, 
Will sive absolutely 70% air space, 
Willgvive uontform combustion of fuel, 
Sent for Cirenlir and Price List to 
ALEXANDER TRAUD, 
EAST FERRY STREET IRON WORKS 


“THE (NLY PERFECT’ 


BUFFAL( 


The Lightest, Strongest, 
Most Durable, Easiest 
Working, and in every way 
THE BEST 


Portable Forge Made, 








NEWARK, N. J 





THE PEERLESS 


Compound Automatic Steam Damper 


REGULATOR. 









==> Buffalo Forge Co., 


BUFFALO, N. ¥. 





GUARANTEED THE BEST SAVER OF FUEL IN 
THE NEW YORK THE MARKET. 
Has been used six x yet irs by 700 of the largest mills 


and firms in the U.S.; not one given out. Always 
put up by our own mechanics, Warranted to keep 


AAAAAAALAA 
 ZAZSSEN ESSER 
oo 


ak 
in order S years. Send for printed testimonial of large 
| users 


LIMITED. 





MACHINISTS, 
ENGINEERS AND MILL 


NUPPLIES 
POP’ Safety na 


| valve. EXCLUSIVE AGENTS, 
|50-52 John Street, - 


THE PEERLESS GRATE BAR. 


Warranted not to Warp, and the Most 
Durable in Use. 


American Steam Appliance Co. 


W. A. SIMMONS & CO., Sole Agents, 
280 Broadway, New York, 22 & 24 N. 4th St., Phila. 
MORSE ENGINEERING CO, 
1306 Union Avenue, Kansas Ci'y, Missouri 
GENERAL AGTS. FOR THE SOUTH WEST, 


ss 





Ashton 





New York. 
i 





Resides 
a 


n/N) 


Baath. 


Hm 


te 









r 


AMERICAN MACHINISY 
CUT-OFF ENGINES. 


25tol1 ,000 HI. P. 


These Engines are the ec ombi ed result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. Th- y are designed and 
constructed for heavy and ¢ ontinuous duty at medium 
or high rotative spee ‘ds Highest attuinable Ee onomy 
In Steam ¢ ‘onsumption and superior regulation guar 
« anteed. Self-containet Automate Cut-off Engines 


Decewser 18, 1886 










15 








NEW TANGYE. ‘BUCKEYE AUTOMATIC 


In Use, Over 1,000. 





a als 
MANUFACTURERS OF 





= Steam Envine construction and performance 
mail. 


SALES AGENTS: W, . r PON 0 Astor House, N 





12to100H P fordriving Dynamo Machines a specia/ty. 
Ilustrated Circulars, with various data as to prac tical 
. free by 
Address, BUCKEYE ENGINE CO., Salem, Ohio. 


y ; N W. ROBINSON, cor. Clinton & re Chicago, I). 
_) ROBINSON & CARY, St. Paul, Minn. 
‘ PRAY MPG. 00., Min neapolis, od 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pensylvania, Delaware, Maryland and Virginia 





THE B 





2” SEND FOR 


ECKETT & McDOWELL MFG, C0, 


STEAM ENGINES, HOISTS, PUMPS, 


4 AND GENERAL MINING MACHINERY. 
iro LIBERTY 


ST... NEW YORK. 


ILLUSTRATED CATALOCUE. 





OVER 





GUARANTEE 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUM™ & CO., 


33d and Walnut Sts. 
PHILADELPHIA, 


Branch Office, 130 Washington St. 
CHICAGO. 


18,000 ENCINES IN USE. 
ANY 





To Consume 25 to 75 


Other Gas Engine per 
Per Cent. Less Gas than 


Brake-horse-power. 











STEARNS MFG. COMPANY, 


ERIE, PA. 


Engines from 15 to 400 Horse Power, 


Boilers = Steel and Iron supplied to the trade or 
he user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 


Works at ERIE, PA. 


SKINNER ENGINE co. 





THE 








MMM, 


Sanam eR GANT 


PORTABL i AND rej 


ENGINES and BOILERS 


Send for Catalogue and Prices. 


FAY & SCOT 


MANUFACTURERS OF 


wooD LATHES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, Ete 


SEND FOR CATALOCUE. 








Re nme 





MACHINERY, 


NEW AND SECOND-IIAND. 


12in S.. 5 ft. Bed Engine Lathe, New 

13 in x6 ft. Be d Engine Lathe, Ames, new 

14 5aniz ft. Bed Engine Lathe, Bogert new 

14 5% ft.’ 7 * Harris, cheap 

16 6 ft ‘ Ames 

15 .* 6%. ** . Pratt & Whitney. 

Ge »“ £e ~ ad Putnam, not screw 
cutting 

7 * 7 as ** Hewes & Phillips, 

2m “* DiI a Pond, nearly new. 

20 in. x 6 ft Eng rine L. athe Putnam, good order. 

4 ° 20ft we . Ames new 

29 12 It. Narrisburg. 

M4 * Pit. 3 Harrisburg, good. 

16x6 ft. Turret Fox L mee w'th chasing bar 


14 1n.-20 in. and 88 in. Turrec Head Chucking. 
Screw Machines, Bridgeport. 

23 in., 25 in. and 28 in. Drills, Blaisdell, 

20 in. Drill, Prentice. 

20 ** Davis. 


or 
new. 
Slate’s Sensitive Drill. 


Gang Drill. 
SHAPERS. 


Elliott Drill. 
Sin. Gould. 21n Sellers. 
Sin. Bovnton & Plummer 
15 & 24 in. Wolcott. 
20 in. Bridgeport 

PLANERS. 
16x42 in. Bridgeport. 


22in. x 6ft. Planer Pratt & Whitney. 


24in x 6 ft., Poweil 24 in x 8 ft. Ames 
26in x o&8 ft.. * 22 in x4 ft ,5 ft.aud 6 f+. Powell. 
Rinx 10 ft, Pond 34in.x 10ft.P & W. 


Pond.A 1 order. 
nearly new. 


36 in. x 835in. x 12 ft. Planer, D.W. 
36 in. Squar.nye Sbear, power, 
No, 3% and 5 Press, stiles 

40 (b. Uradiey Cushioned Hammer. 

Lot of miscellaneous Machinery If you do not 
see what you want, write and state what is re- 
quired, 


-P. BULLARD,!I4 Dey St., New York. 


McKinley Pacent 
Ng A 


4 . 
Air Engine 
The Best and Cheapest 

on the Market. 

No Steam. No Water. 
Absolute Safety. No En 
gineer No Pumps No 
Gauges. No liability to 
freeze up No Kegula- 
tion required. 

NO EXTRA INSURANCE, 

Can be used for any 
purpose Where power is 
required. 

Cheap Fuel. Cheap 

First Cost. 


McKinley Engine Co. 


17 Broadway, 
CINCINNATI, O. 








THE NATIONAL 
FEED WATER 


"HEATER. 


ria Bade 
















feed water at 210° 10 212° Fahr 
enbeit by use of exhaust steam 

Our prices are low and rea 
sonable, 
the c/ eayest, best and most effect 
ive Lleater in the market. Six- 
teen sizes. 1011 P..$20;100H. 
£150; 500H P., $6.0. lron, 
Press pnd Copper Coils and 
Bends made to order. 
a2 8 CO reulars and price lists 
7 en* on application 


National Fipe Bending Co. 


New Haven,Conn. 


IRON & STEEL DROP FORGINGS 


adle to Order. 
LOW PRICES AND GOOD WORKMANSHIP 
ADDRESS: 


BRADLEY & PIERSON MFG. C0., 


Foot of Clay Street, Newark, N. J. 
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uuog ‘Arnqueg “09 NICE ‘V ‘A 


inthe market 


A brass coil hearer supplying 


and we aim tosupply | 





“LATHE 










eA 


2 


Y 


STEAM pam 
Sizes Varying From 
RO to 2CCO Horse Power. 

Horizontal or Vertical, 
Direct Acting or Beam, 
Condensing, Non-Condensing 
or Compound, 

Send for Circular. 


AUEWES & Pau 


Ircn Works. 
© IMPROVED 


Corliss Engine, 


High Pressure, 





J. 


N. 





Newark, 


-Condensing 


And Compound 


end for Ctreular. 


AGENT 

ri f 

Geo. A. Barnard. + 

(175 Temple Court) 

7 Beekman Street, 
New YorK 





Hi PR 


“simu, (2 


ex tHe 


SPISHKILL ae 
« MACHINE CO. 








FOUNDRY AND MACHINE DEPARTMENT, 
. HARRISBURG CAR MEG. CO. 


HARRISBURG, PA, 


Highest Award Siver.Meda! 


Pe 
AT FRANKLIN INSTITUTE NOVELTY 
TION, PHILADELPHIA. 












EXHIBI- 


We are operating the finest and most euccessful 
Electric Light Stations in the world, A change of 
speed not exceeding ore per cent guaranteed, ran 
ning ght andloaded Send for catalogue, 


THE ALBANY STEAM TRAP Co's 


BUCKET AND GRAVITATING 
TR A a = . 


(m4 drain the water of 
® condensation from HEATING COLLS 
and return it to the boilers whether 
the coils are above or below the water 
level in boiler. doing away with pumps 
and other mechanical devices for such 
purposes 

= We also manufacture’ Blessing’s 

Patent Kenewable- Seat Stop and Check 

Valves.—Send for Circular, 











Automatically 











| 











| acme” ~ Albany Steam Trap Co.AIPSP7> ~~ Graeteatine, 
| bs HARLES MuURRAY=) te 


(2m HAND MACHINERY FOR SALE 


Hewes & Phillips tron Works, 
NEWARK, N. J 


BY ENGRAVER on WOOD 
S ANN ST. # peers A 























One 12x30 Automatic Cut-Off Eugine “yn " - : : = - 
nie Couch x HMnehxaUke Planer Two Meads on Cro Rail SECOND-HAND TOOLS FOR SALE by 
; | POOLE & HUNT, Baltimore, Md. 
1 Fianing Mochine. Bd plane 35in. wide, 27 in 
WE J z AKING lizh, and 16 tt. 6in. long. 
E ARE MAKING 1 Planing Machine. Will plane 39 in. wide, 26 In. 
A SPECIALTY OF t my — .s 6 in fons, td 
s ss Ee wing Machine Will plane 24 in. wide, 22 in 
A 34-INCH LATHE, : high, and 5 feet long. , 
rip > any 1 Double Geared Chasing Lathe. Will swing 24 
ee tne WITH BED ANY in. dia., § ft. 6in. long. 
LENGTH DESIRED. THISLATHEIS DESIGNED 1 Drill Grinding Machine. 
a eR Ee ae 1 Small Punching and Shearing Machine, with fly 
: FOR SEVERE SER- wheel and clutch starting arrangement. 
; VICE; IT IS THE a 
HEAVIEST OF ITs | SEND FOR SPECIAL LIST, 
SIZE EVER PRO : 
DUCED, AND THE WORKMANSHIP AS GOOD New ard Second-hand Machinery. 
AS SKILL CAN Saieaias 
MAKE IT. COLD-ROLLED SHAFTINC, HANCERS, 


PULLEYS, ETC., ETC. 


GEORGE PLACE MACHINERY CO. 


121 Chambers St., New York. 


SEND FOR CHI CIRCULAR, 


bbe RED WORTH OD, 


Seseiah: Station,” 


Yonkers, N. Y,' 














SIZES OF SURFACE PLATES. 


4%1in. x Gin. 9ine x 9 in. 12 in. x 12 in, 16 in. x 16 in. 
6 in. x Gin. 9 in, x 14 in. 12 in. x 18 in, 18 in. x 18 in. 
6 in. x 12 in. 10 in. x 15 in. 14 in. x 14 in, 18 in. x 86 in. 
644 in. x 18 in. 10 in, x 30 in, 14 in. x 18 in. 24 in. x 24 in. 


36 in. x 66 in. 
Illustrated Catalogue Mailed on Applicatior 





COPYRIGHT 1883 BY 


— WATER WORKS MAGHINERY, 
THE GORDON & MAXWELL Co. 


HAMILTON, OHIO. 


=" H HOUSES: 
NEW YORK, 96 a Sherey Stree 
PHILADE LPHIA, 713 C hostant Street, 
HICAGO, 96 Lake Street, 


» IIB CRANES, 


ANW CAPACITY. 


FOR HAND OR POWER. 














Particulars on application Full Specification and 
Tender promptly submitted on receipt of capacity, 
height from floor to support overhead and radius 
required. 

SoLE MAKERS, 


The Yale & Towne Mfg. Co. 


STAMFORD, CONNECTICUT. 














JIB CRANE, New Teh—Chlenge—-Tealetyae- -Boston. Catalogues on application, 
— ENGINE LATHES 2m 
AND es 
Qe Send for Prices, a8 








IT WILL PAY YOU. 


TWENTY IN. LEVER DRILL. 





LODGE, DAVIS & CO. 
CINCINNATI, OHIO. 





Ik. Ik. GARVIN & CO. 

No. 139, 141, 143 CENTRE STREET, NEW YORK. 
MANUFACTURERS OF 
MACHINISTS TOOLS. 

MILLERS, 
LATHES, 
DRILLS, 


& EBERHARDT, 


NEWARK, N. J 


TAPPING MACHINES, 
GEAR CUTTING 
MILLING, 


many other, 


’s New Drill 


s out 20 per vent. more work tha 


( 


= 
ou 








| Screw Machines—With or Without Wire Feed 


AMERICAN MACHINIST 


BROWN & SHARPE MFG. CO., 


MANUFACTURERS OF 


MACHINERY AND TooLs 


PROVIDENCE, R. lI. 








DecemsBer 18, 1886 


[THE PRATT & WHITNEY Co, 


HARTFORD, CONN, 


_ Manufacture LA‘TH E S 2f Various Sizes: 


AND OF THE FOLLOWING KINDS : 


HAND, ENGINE FOR TURNING AND SCREW CUTTING 
CUTTING OFF, GAP BED, PULLEY TURNING AND 
BORING, TURRET-HEAD ENGINE AND CHUCKING, 
HAND WHEEL, RIM TURNING, SPINNING, 
GRINDING, PATTERN MAKING, &c. 


CHARLES H. BESLY & CO., Western Agents, 175 Lake St., Chicago II], U.S.A. 


THE BILLINGS AND SPENCER CO,, HARTFORD, GT. U. 5. A. 


MANUFACTURERS OF 


BILLINGS’ DOUBLE-ACTING 
RATCHET DRILL 


For Morse Taper Shank Drills, 

Packer Ratchet Drills, 
Packer Boiler Ratchet Drills, 
» Packer Auger Ratchet Drills, 


DROP FORGINGS 


OF EVERY DESCRIPTION, 





















READY 


For Immediate Delivery. 


AXLE LATHES ~- 


for Turning Car and Locomotive Axles. 


LATHE 


for Turning Steel Vired and Chilled Cast 
Iron Car Wheels, two at same time 
without removal from axle. 


POND MACHINE TOCL CO. 


MANUFACTURERS OF 


STEEL and IRON WORKING 


NYIACHINE TOOLS. 


WORCESTER, MASS. 


BRASS WORKING MACHINERY. 


; , | 
12in & 16in. Menitors| 
Valve Milling Mach’s 
Double Key 
Lathes, 
Speed Lathes 
Slide Rests, 
Revolving 
Chucks for 
Globe Valves, 


Two-Jawed 
Chucks, 
5 Small Tools 
2 and 
Fixtures. 


WARNER & SWASEY. Cleveland, 0, 





applica 


A. 


Cuts, Photo. 











s_and Prices furnished on 


. Lowell, Mass., U.S. 





Manufacturer of ENGINE LATHES 
= from 16 ro 48 in. swing. 


graph 


Ww 


Tye 


GEO. W. FIFIELD. 











GEAR WHEELS & GEAR CUTTING. J. M. ALLEN, PReEsImDent. 
Send for Catalogue D. , 
GEORGE B. GRANT, W. B. FRANKLIN, Vicr-PREsIpEnr. 


666 Beverly Street, Boston. 


KEY-SEATING 
MACHINES 


AND 
20-in. Drills a Specialty, 
Our Key-Seating Machine 


will save enough in 60 
days’ use to pay first cost; 

no shop can afford to do 
without one. We have 
now ready for_ prompt 
shipment, both Key-Seat- 
ing Machines and 20-inck 
Drills. Send for Photo, 

and Catalogue, 


W.P. DAVIS, 
NORTH BLOOMFIELD. X.Y, | Planers, 


THE BUFFALO STEEL FOUNDRY, "x= 


ORDERS AND CORRESPONDENCE PRATT & L 44 Mabel 
SOLICITED. Proprietors. 


The Stiles saschiniat Tool Crinder. 


FOR GRINDING LATHE, PLANER AND OTHER TOOLS, 
—MANUFACTURED BY— 


THE STILES & PARKER PRESS C0. 


MIDDLETOWN, CONN. 
Branch Works and Office: 
808, 205, 207 Centre Street, corner of Howard, New York 


Manufacturer. 
—of. 


LPSDIES 


J. B. Prerce, SEcRETARY. 








y, DaAdAwa Pprrmr rye" wy 
For New Reduced PRICE L1S7, Write to 


THE G. A. GRAY CO. 


sycamore & Webster St., Ciucimnati0. SW 


Lathes, 







17 in. 
20 in. 








24’’x24/’ 
80'’x30 














JoM.CARPENTER eos tritiiiiiitiiiil 





PAWTUCKET.R.I. 














